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Britain’s Engineering ond Sea-going Fguipment at Olympia 


AUGUST 25th to SEPTEMBER 10th, 1949 —_——— II a.m. to 9 p.m. 


Between these dates every branch of Industry 
catering for Engineering & Seagoing Equipment 
is showing the latest achievements. No execu- 
tive can afford to miss this opportunity of seeing, 
learning, and indeed enjoying this exhibition 
of Britain’s technical achievements at their 
best. 


If you have any difficulty in obtaining Hotel ac- 
commodation apply to the organisers who will 
be able to help you. 


Works Visits. Special facilities are offered by 
the organisers for admission to the exhibition 
for parties, and if necessary transport arrange- 
ments can also be made. 


ENGINEERING ¢ MARINE EXHIBITION 


_ INCORPORATING THE WELDING EXHIBITION 


ADMISSION (including Tax) 


wav’ FW. BRIDGES & SONS LTD. sis 





Telephone: Whitehall 0568/9. 
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IN THIS ISSUE 


No doubt, this issue will arouse some curiosity 
in the minds of our readers as to the reasons for 
the radical departure from our usual editorial 
contents. 

With the advent of the Engineering and Marine 


| Exhibition, we thought it opportune to draw the 
| attention of our readers to the trends of develop- 
| ment in certain aspects of marine engineering 


and shipbuilding. In these times of ever in- 
creasing specialisation it is apparent that the 
specialist would appreciate information on matters 
outside his own immediate sphere. We have 
been fortunate in securing the editorial co-opera- 
tion of some of the leading authorities in the 
marine field, and hope that their efforts will make 
interesting reading both to the marine specialist 
and to those engaged in other branches of engineer- 
ing. As from next month, however, THE EN- 
GINEERS’ DIGEST will revert to its usual form. 
* x *x 


The Engineering and Marine Exhibition to be 
held at Olympia, London, from 25th August to 
10th September, 1949, will beat the record of all 
previous exhibitions of the series by a further 
25 per cent increase in space. It will introduce 
buyers of engineering products at home and 
overseas to what is claimed to be the greatest 
periodical display of engineering capital goods 
and equipment organised in the world to-day. 
Incorporated in the exhibition is a Welding 
Section, which will comprise another distinct 
group of exhibitors and will be remarkable for 
the many demonstrations of the most up-to-date 
equipment in actual use. A preview of some of 
the exhibits is given on pp. 289-300. 


x * * 


The forthcoming French edition of THE EN- 
GINEERS’ DIGEST, which, to our knowledge, will 
be the first English language technical journal 
to publish a counterpart in France in the French 
language, will appear this autumn. TECHNIQUES 
MonDIALES, the title given to this new publica- 
tion, will be distinguished by the same charac- 
teristic features and appearance and by the same 
editorial policy as the English edition. Further 
particulars of TECHNIQUES MONDIALES are given 
on page 273. 

* 


* * 


PropucT DESIGN AND DEVELOPMENT, the title 
of our new section first published in our. June issue, 


AUGUST, 1949 





Volume 10, No. 8 


AUGUST, 1949 
was introduced by two articles, “‘ Some Notes on 
Product Design” and “ Functional Design.” 
These articles gave some representative opinions 
on the present trend of activity aimed at estab- 
lishing harmony between form and function. 
The basic principles of industrial design are not 
new. Even in relics of prehistoric times, this 
harmony of functional purpose with aesthetic 
appearance could be observed. With the onset 
of the Industrial Revolution and until the late 
twenties, very little attention was paid to appear- 
ance. This may have been due to engineers’ 
preoccupation with purely functional problems 
and may have also been attributable to social 
conditions in industrial centres, which under- 
mined any aesthetic appreciation both by worker 
and consumer. Even to-day, industrial design is 
greatly influenced by social conditions and politi- 
cal outlook, and its purpose is seen from different 
points of view in the Eastern and Western Hemi- 
spheres. Industrial design in Eastern countries is 
considered to be a function of Socialism in that it 
should aim at relieving the burden of the worker, 
raising his morale, and providing an antidote to a 
stereotyped mental outlook, which unfortunately 
was the result of rapid industrial expansion with 
its consequent specialisation. In the United 
States, industrial design has often been presented 
to be a function of management, sales and pub- 
licity, its principal aim being to act as a stimulus 
towards greater consumption. The view is taken 
by the Eastern countries that it is not in the 
interests of the producers, in capitalist society, to 
make goods of lasting quality, but rather to boost 
sales by exaggerating visual features. The un- 
fortunate outcome of this misconception, they 
contend, is the frequent introduction of ineffective 
changes in design, which serve no other purpose 
but to change external appearance, present a new 
look, and catch the eye of prospective buyers. 
The industrial designer, therefore, runs the risk of 
merely being regarded as an industrial “ fashion 
designer.” 

Great Britain, with her maturity of mind, 
developed through the many varying phases of 
her industrial and historical evolution, is almost 
predestined to play a prominent part in the 
future development of industrial design. It is 
her opportunity to remove this activity from the 
controversial field of politics, to recognise present 
and future needs, and to educate not only her 
designers but also her public to the appreciation 


Continued on page 300 








Merchant Ship Propulsion 


By L. Baker, D.S.C.* 


THE close of the first World War saw the beginning of 
a major revolution in the propulsion of merchant ships, 
as, until that time, the steam turbine and the steam 
reciprocating engine had been virtually unchallenged. 
The War had seen the introduction of geared turbines 
into the Navy, and sounded the death-knell of the 
Scotch boiler for all high-powered ships, but fox the 
powers then required for cargo liner and tramp tonnage, 
the cylindrical boiler and reciprocating engine were 
only just beginning to feel the challenge of the turbine, 
when the diesel engine was introduced. 

The War had speeded up the development of the 
diesel engine for submarine propulsion, and shipowners 
were not slow to take advantage of the intrinsically 
greater efficiency of the diesel engine to save machinery 
space and fuel weight in the new tonnage. A few ships 
followed the old habits, with developments of the 
reciprocating engine with Bauer-Wach exhaust turbine, 
but, as time went on, it became apparent that for all 
but special trades the diesel engine was master in the 
low-powered field (say, up to about 8 to 10,000 shp). 
After a few excursions into higher powered applications, 
the diesel gave way to the steam turbine with steam 
supplied at moderate pressures by water tube boilers. 

With the advent of the second World War, however, 
the need to utilize the enormous manufacturing poten- 
tial of the United States of America necessitated the 
adoption of higher pressures and temperatures than had 
been current in other merchant fleets and the standardi- 
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sation of the steam turbine with double reduction 
gearing for powers within the normal range of the 
diesel engine was accepted. Although these ships were 
perhaps uneconomical from the viewpoint of the nor- 
mal cargo liner owner, they served one very useful 
purpose, viz. : to show that the difficulty in satisfactorily 
operating the watertube boiler and turbines that had 
been forecast by pessimists accustomed either to 
Scotch boilers and reciprocating engines or diesels did 
not arise. It may be truly said that the sea-going 
engineer rose magnificently to the occasion. 

The simplicity of these ships, combined with the 
development of the steam turbine over the last 20 years, 
particularly in land power stations, enabled the designer 
to show commercially attractive applications for steam 
units in a field which had hitherto been considered 
the prerogative of the diesel engine. This trend has 
continued and examination of the post-war building 
programmes shows clearly that the majority of forward- 
thinking companies are building single-screw steamers 
in preference to twin-screw diesels, where powers in 
excess of about 8,000 shp are required. Below this 
figure the single-screw diesel still predominates. 
Choice of Type of Propulsion. 

The following possibilities are open for the designer’s 
consideration :— 

(a) Scotch boilers and reciprocating engines, with 
some improvement in efficiency by an exhaust 
turbine in the cycle. 


*Alfred Holt & Co. 
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Fig. 1. 


Section of double-acting, two-stroke Harland/B. & W. 
engine. 


(C. C. Pounder, Some Current aoe of Marine Diesel 
Engine, Inst. of Mech, Eng.) 
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i le-acting, two-stroke Harland/B. & W. engine. 
¢ SE — Current Types of Marine Diesel Engine, 
Inst. of Mech. Eng.) 
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(b) Water tube boilers and reciprocating engines, 
with or without the turbine added. 

(c) Slow-running marine-type diesel engines. 

(d) High-speed diesel engines. 

(e) High-pressure water tube boilers with steam tur- 
bines and double reduction gearing. 

(f) Gas turbines. 

(g) Atomic power. 


Modern Reciprocating Engines. 
Although large numbers of 


reciprocating engines were built 
during the War in all parts of the 
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world, they cannot be called efficient 
designs by any stretch of the imagina- 
tion, and the only justification for 
them was the need to adhere to 
machinery which could be operated 
easily. That reason is still held 
by some to exist, but its logic is 
doubtful and its poor economic 
value is beyond question. 

Scotch boilers are suited to 
the reciprocating engine in most 
cases, as the power is small ; hence 
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Fig. 3. Sections through Werkspoor-Lugt two-stroke engine. 
(Van Asperen, More Diesel Varia, North East Coast Inst. of Eng. and 
Shipbuilders.) 


bulky for their output, and not as efficient as the smaller 
and lighter water-tube boiler—whether of the header 
type, as fitted during the war, or not. The disadvantage 
of the water-tube boilers, however low they may be 
rated when used with steam reciprocating engines, is 
the serious damage caused by the penetration of oil 
used for main or auxiliary cylinder lubrication into 
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the steam consumption is small, 
and the large tank capacity of the 
cylindrical boiler necessitates less 
Supervision of the water levels. 

hey are, however, very heavy and 
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Fig. 4. Schematic diagram of the “ Gétaverken” system of quadruple-expansion 
reciprocating steam engine and_ turbo-compressor, showing line of main 


steam flow from boiler to condenser. 
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the boilers and thence on to the heating surface. Some 
degree of elimination of this difficulty can be achieved 
by fitting graphite lubrication on the Collgraf principle, 
and this has already been successfully applied in a 
number of cases. 

The Bauer-Wach exhaust turbine is too well known 
to need description here, but the more recent develop- 
ment by the Gétaverken A.B., of Sweden (see Fig. 4), 
may be of interest for those cases requiring powers less 
than 2000 shp per shift. In this case, the exhaust turbine 


Fig. 6. Test bed 
showing the 
Wilton Fijenoord 
Doxford engine 
built under li- 
cence. 

(The Marine En- 
gineer, May, 1949). 


Fig. 5. Sulzer 
two-stroke single- 
acting engine, 
(The Marine En- 
gineer, April, 1948). 


is used to drive a compressor instead of being coupled 
direct to the power shaft. Steam is compressed be- 
tween the first I.P. cylinder and the second I.P. cylinder 
by the work done in a turbine by expansion of the 
exhaust from the L.P. cylinder down to the maximum 
vacuum obtainable economically. This application has 
a wider range of economical powers than the Bauer- 
Wach exhaust turbine, as the turbine is free-running 
and is, therefore, able to run at its optimum speed for 
the steam power available to it. 
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Fig.7. Transverse section through the latest VTF two-stroke 


single-acting Burmeister & Wain engine. (The Marine En- 
gineer, May 1949.) 
Modern Diesel Engines. 

The possible number of combinations of the diesel 
cycle is limited, but the mechanical arrangements 
are legion; over the years, development has been in 
the direction of increasing the output per cylinder per 
firing stroke in order to keep the weignt of the engine 
within reasonable limits as powers have increased. 

Practically every cycle has been built at some time 
or other, but in recent years there has been a tendency 
to adopt the double-acting two-cycle engine as the 
standard. Supercharging has not in general been 
practised, but scavenging air has been supplied under 
arelatively low pressure, either from Roots type blowers, 
exhaust gas turbo-blowers, reciprocating compressors or 
separate blowers. 

This has led to the single-acting two-cycle engine 
returning to favour, in view of its greater accessibility 
for maintenance and the ability of this type of engine 
to avoid the difficulties of burning boiler fuel in- the 
bottom cylinders, e.g., corrosion or scoring of the rod 
and erosion due to bad atomisation. 

The interest in burning boiler oils in diesels was 
revived by John Lamb as a result of his successful 
trials in the “ Auricula,’”’ and both pre-war and post- 
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war experiments were reviewed in order to bring them 
up to date and to enable further progress to be made 
in the economy of running ships. 

Success has been attained by attention to two 
details, largely ignored in pre-war attempts, viz.: the 
need to eliminate the heavier solids present in the fuel, 
and the need to ensure correct atomisation by pre- 
heating the fuel to reduce its viscosity and surface 
tension. It is one of the technical mysteries of the 
age that so little attention to the fuel enables diesels 
to be run without the difficulties that might reasonably 
have been anticipated from all previous experience of 
the inorganic impurities in the fuel. 

In all known cases, the wear and deposit figures are 
the same or better than those existing in the same engines 
operating on marine diesel fuels of the normal grades. 

Typical modern engines are illustrated in Figs. 
1, 2, 3, 5,.6, 7, and 9. 
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Prove) ‘50 700 300 400 S00 = 1000 “00 RPM 
Fig. 8. Comparison of weights of different engine types. 
(Van Asperen, More Diesel Varia, North East Coast Inst. of Eng. 
and Shipbuilders.) 





Fig. 9. Three-cylinder opposed-piston marine oil engine. 
(William Doxford & Sons Ltd.) 
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Fig. 10. Plan of machinery in the main engine room of the “Orcades.” (The Marine Engineer, January, 1949). 
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SECTIONAL SIDE ELEVATION (PORT BOILER) 


CROSS SECTION THRO’ COMBUSTION CHAMBER ELEVATION ON FRONT OF BOILER ——— 





Fig. 11. General arrangement of the John Thompson—LaMont forced-circulation boiler for the “ President de Cazalet.” 
(The Marine Engineer, Annual Steam Number, 1948). 


A useful paper was given by Van Asperen to the 
North East Coast Institution of Engineers & Ship- 
builders in which, among other things, the effect of 
cycle variations and engine speeds are shown on 4 
single graph. 


Modern Steam Turbines. 

As might be expected, there have been a number 
of factors that have individually contributed to the 
sudden renewal of interest in the steam turbine for 
lower powered ship propulsion. Of these, not the 
least has been the tremendous improvements in gear- 
cutting techniques that have occurred over the last 
10-15 years. The greatly increased loadings, pitch 
line speeds, etc., that can now be adopted with safety, 
together with the greater accuracy of the final surface, 
both from geometrical and surface finish points of view, 
have enabled turbines to be designed to run at higher 
speeds than heretofore. This factor enables increas- 
ingly efficient and compact turbines to be designed, 
whilst the elimination of the design weakness of the 
early impulse turbine blades permits utilization once 
more of the particular division of heat drop most 
suited to the turbine in question. The immediate 
result of these improvements has been the adoption 
of pressures of about 550 psi and temperatures of about 
850° F with the consequent considerable gains in cycle 
efficiency. 

A number of special ships has been built that are 
of great interest, in that they point the way to the gains 
possible by such techniques. Compared with 450 psi 
and 750° F, the fuel rate for which is about 0-57 Ib/hp/hr 
for main propulsion, the “‘ Beaverglen”’ designed to 
run at 850 psi and 850° F, reheated to 825° F, achieved 
0:52 Ib/hp/hr. Similarly, the American built ‘“ Ex- 
aminer ”’ with 1200 psi, 750° F, reheated to 750° F, 
achieved 0-507 lb/hp/hr on trial, compared with a sister 
ship operating at 450 psi, 750° F, which ran at 0-573 
Ib/hp/hr. The best performance to date, however, was 
the American built ‘‘ Venmore”’ operating at 1450 
psi, reheated twice to 565° F, which achieved 0-491 
Ib/hp/hr. 
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A recent analysis, however, of the service perform- 
ance of all these ships suggests that the gain after pro- 
longed service is less than on trials, for one or more 
of a number of reasons, e.g., errors in the balance of 
the design, lack of flexibility in operation of the equip- 
ment, loss of turbine clearances, etc. 

Apart from these unusual cases, however, some 
typical modern steam installations of the postwar 
fleets are illustrated in Figs. 10 and 11. The use of La 
Mont boilers in the ‘‘ President de Cazalet ” marks an 
extension of their application in the marine field, which 
had previously been confined to German ships, with the 
exception of five British warships. 

Turbo-electric propulsion has been adopted to 
a limited extent as a result of the war shortage of gear- 
cutting capacity. 

The efficiency of electric propulsion, however, is 
considerably less than that of a geared turbine, so that 
such a system can only be economic in special circum- 
stances. 

In some modern tankers, however, the large power 
requirements for handling cargo in ports, produces a 
new economic balance in which one or more of the 
turbo-generators can be utilized at near their maximum 
load in harbour. In this way, the capital cost of the 
plant as a whole is reduced and the economic balance 
for the machinery as a whole is shifted from considera- 
tions of ahead propulsion to a combination of propul- 
sion and port conditions. 

Of the future of the marine steam turbine, there 
appears little doubt that the lines to be followed will 
be the adoption of higher pressures and temperatures, 
together with the greater attention to feed heating and 
reheating, to achieve the maximum gains within the 
limitations of existing materials. It seems likely that 
the land power stations will once more lead the way 
with 600 psi, 950° F, followed by about 1500 psi, 1200° 
F. The precise choice of temperature and pressure 
depends largely on the most efficient turbine that can 
be designed, since with the smaller turbines, the cycle 
gain is offset by the losses through gland and tip 
leakage as the pressure rises. 


263 








Fig. 12. Starboard side of 
gas turbine in engine room 
of MGB 2009. (Metropolitan- 
Vickers Electrical Co., Ltd.) 


Gas Turbines. 


Air Commodore Sir 
Frank Whittle has been 
credited with the epigram 
that ‘‘ more ‘ hot air’ has 
been talked about gas 
turbines than has passed 
through them’’; this is 
undoubtedly true about 
those for marine uses. 
However, after an initial 
phase of optimistic en- 
thusiasm, it is apparent 
that the difficulties in the 
way of producing a gas 
turbine which is a com- 
mercially attractive pro- 
position are still some 
way from being solved. 

The Metropolitan-Vic- 
kers installation in MGB 
2009, Fig. 12, achieved the distinction of being the first 
installation afloat, but this simple unit has no + Segoe 
other than the one claimed for it by the Navy, viz.: asa 
boost power unit in coastal craft. 

In a number of Press releases, the Royal Navy has 
indicated, however, that this installation is not the 
only one in which they are interested, particulars of 
three others having been given. These include an- 
other one for coastal forces, and two intended for larger 
ships, with powers of at least 6000 shp or more. In 
addition, the B.T.H. Co. have announced that they 
are building a unit for installation in a tanker of the 
Anglo-Saxon fleet. 

In Switzerland, the Sulzer Fréres and Escher Wyss 
Companies are proceeding with the development of 
gas turbines for marine purposes to be operated on the 
semi-closed and closed cycles, respectively. The for- 
mer unit has undergone considerable testing at reduced 
powers and development is proceeding towards the 
designed figures. 

Before concluding this section, it may be as well to 
state that the main difficulties with which the gas turbine 
appears to be faced are :— 

(a) At present, a distillate fuel is essential. 

(b) For a long-life plant, the temperature must be 
restricted to between 1200 and 1300° F, depending 
on the blade materials used. Reliable metal- 
lurgical data are not yet available for the life 
required by commercial applications. 

(c) With this temperature restriction, it is necessary 
to adopt considerably complicated cycles to 
attain an efficiency equal to that of a good steam 
turbine plant and one less than that of a diesel 
installation. 

(d) As a result of these complications, it is difficult 
to achieve a practical installation with the limits 
of the weight and space of a good turbine plant. 

The gas turbine, -therefore, is fighting for a place 
with the odds stacked against it, but even if it fails to 
achieve permanent interest in the marine field, it will 
at least have the credit of focussing attention on a 
problem long accepted as inevitable, i.e., astern power 
(v.i.) 

High-Speed Diesel Engines. 
In the ocean-going merchant fleet, there have been 


264 





as yet no applications of the high-speed diesel to 
propulsion. However, in the face of growing com- 
petition from the steam turbine, it is apparent that the 
diesel engine, if it is to hold its place, must concentrate 
on obtaining the present powers in less space and less 
weight than are customary. This desirable end can 
only be achieved by the increased rotational speed of 
the diesel engine, so that some form of coupling must be 
introduced, together with possible reduction gears to 
enable propellers to be run at economical speeds. 

In general, it appears from current develcpments 
over the world that the high-speed diesel is limited to 
about 2000 bhp per unit, so that it is necessary to 
couple a number of units to one shaft to achieve the 
usual single-shaft drive common to-day. This may be 
done electrically, or through some form of hydraulic 
coupling and gearing. Each has its protagonists, but 
experimental proof is still lacking. 

Binary Cycles 

The Scott-Still engines installed in the Blue Funnel 
ships ‘‘ Dolius ” ** Eurybates ” were probably the 
first applications of a binary cycle to marine propulsion. 
In practice, neither ship can be considered to have been 
a successful experiment, since the theoretical gains were 
swallowed by the practical losses that arise under 
marine conditions from considerations of ship safety, a 
wide speed range, etc. The maintenance problems in 
both these ships reached such proportions that it was 
becoming increasingly difficult to find engineers 
willing to sail, and the ‘“‘ Eurybates ” (sole survivor of 
war) has now been successfully converted to a straight 
diesel arrangement. 

Dr. R. W. Bailey, of Metropolitan-Vickers, has 
taken out a number of patents for binary cycle arrange- 
ments for diesel engines, gas turbines and steam plants. 
These all give very high fuel efficiencies, but it remains 
to be seen whether any arrangement as complicated as 
these can still be attractive commercially, when taking 
into account the variety of skill in maintenance and 
supervision that will be required for such a plant. In 
addition, the combination of highly supercharged 
diesels and gas turbines introduced developments that 
are in themselves only at an imperfect stage as yet. 


Atomic Power. 
Although spectacular advances in atomic techniques 
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Fig. 13. Sulzer 7,000 hp semi-closed cycle marine gas turbine. 
(T. W. F. Brown, Stanley S. Cook, and F. W. Gardner, Steam and 
Gas Turbines for Marine Propulsion, Inst. of Mech. Eng.). 


AH Air heater. 
C_ Compressor. 


CC Combustion chamber. 
CT Turbine driving compressors. 
G- Reduction gearing. 


HE Heat exchanger. 
IC _ Intercooler. 
PC Precooler. 

PT Power turbine. 

















State | Pressure, |Temperature,J State Pressure, | Temperature 
point psi | deg. F. point psi deg. F. 

1 | 14-7 60* dj 575* 

2 60 365* 8 | 1,200 

2A | 60 250* 9 60 | 760* 

ens) 60* 10 240 2,700* 

4 120 195* 11 | 1,200 

5 60* 12 14-7 | 450* 

6 | 240 195* 

| { 








*Estimated values. 


have undoubtedly been made in the last 10 years, it has 
been made public in recent months that the technical 
advances yet to be made to enable utilization of the 
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Fig. 14. Escher Wyss 2,000 kW closed cycle gas turbine. 
(T. W. F. Brown, Stanley S. Cook, and F. W. Gardner, Steam and 
Gas Turbines for Marine Propulsion, Inst. of Mech. Eng.) 





AH Air heater. 

C Compressor. 

G_ Gearing. 

HE Heat exchanger. 


HPT High-pressure turbine. 
IC Intercooler. 

LPT Low-pressure turbine. 
PC Precooler. 





State Pressure, Temperature,} State Pressure, Temperature, 
. to : : 





point psi deg. F. point psi eg. 
1 92 60 7 760* 
2 143* 140* 8 342 1,269 
3 60* 9 172 995 
+ 222* 140* 10 96 828 
5 60* 11 210* 
6 346 137 








*Estimated values. 


power generated in ships or on shore are equally 
epoch-making, and it may safely be said that it will be 
many years before atomic power can be available 
commercially for the propulsion of merchant ships. 
Astern Power. 

The ship is one of the few modes of transport 
which require to be able to generate a considerable 
proportion of their power in the astern direction. With 
the exception of small craft, if has become customary 
to assume that the engine itself must change direction, 
but the introduction of the gas turbine, with the well- 
nigh impossible complications of attempting to achieve 
this, has once again focussed attention on alternative 
methods. 

The first obvious means is the adoption of electricity, 
but the disadvantage of this is the loss of power that 
results ahead as well as astern, so that the possible 
cycle efficiency is reduced by some 3 per cent. 

The second possibility is the development of the 
controllable pitch propeller, which has for some years 
been in use for special applications, such as river craft, 
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Fig. 15. View of one of the latest Kamewa controllable- 
pitch screws for M.V. “Los Angeles.” (Prof. L. C. Burrill, 
Latest Developments in Reversible Propellers, Inst. of Marine Eng.) 
tugs, etc. Particulars have been given in the technical 
press of the “‘ Kamewa”’ propeller of 7,000 shp fitted 
in the “Los Angeles,” this being the largest so far 
fitted in an ocean-going vessel. The disadvantage of 
the controllable pitch propeller is also the loss when 
running ahead, which is variously assessed at 2-5 per 
cent. Whichever is the correct figure, however, is of 
little importance, as the loss is admitted by all. To 
offset against this loss, it is possible to improve the 
overall efficiency of diesel plant if the machinery is 
required to operate at widely different loads, e.g., a 
tanker returning in ballast, a tug towing or running 
free, or a submarine fully or partly submerged. In the 
case of the gas and steam turbines, however, a critical 
analysis of the characteristics shows that the loss of 
turbine efficiency caused by deviation from the propeller 
law offsets any gain there may be in changing the 
propeller pitch, so that, once more, one is left with 
the permanent loss of efficiency due to the large boss of 
the propeller. 

Finally, the development of a reversing gear is 
engaging attention in many quarters. The Pametrada 
scheme of the hydraulic coupling with an astern 
coupling not normally in use is being actively developed, 
but this, too, is subject to the disadvantage that it 
carries an additional loss in the ahead direction. Work 
is also proceeding on oil-operated clutched gears of 
the Modern Wheel Drive type for suitable powers. 
The most promising development is perhaps the 
adaptation of the epicyclic gear to reversing, as this can 
be operated by simple fool-proof clutching mechanisms 
and has the same efficiency as a conventional double 
reduction gear box without reversing features 
incorporated. It is, therefore, the only one of all 
methods at present under development which can 
maintain the ahead efficiency at the maximum figure 
attainable without the reversing mechanism. 

Auxiliary plant. 

One of the interesting developments of the post-war 
Merchant Fleet has been the increased adoption of 
the vacuum refrigeration or steam jet refrigeration 
plant. This is being widely applied for air conditioning 
accommodation, and to a lesser extent, but no less 
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Fig. 16. General view of the latest Rotol controllable-pitch 
screw. (Prof. L. C. Burrill, Latest Developments in Reversible 
Propellers, Inst. of Marine Eng.) 


interesting from a technical aspect, for precooling 
CO, gas in tropical waters, so that the precooler can be 
omitted and the compressor can be operated with a 
reasonably constaat temperature in the neighbourhood 
of the gland. 

From the cargo-carrying aspect, attention is being 
paid to the carriage of quick-frozen or deep-freeze 
goods. The temperatures required by these fruits and 
vegetables are considerably lower than the normal 
carriage, but the resulting product is so much fiesher 
that it is a commercially worth-while marketing 
proposition. Even when the carriage of freight by 
this means is not being used, a proportion of the ship’s 
stores is Carried in the deep-freeze for passenger and 
crew consumption. ‘“‘ Freon” or “‘ Arcton”’ is being 
increasingly used as the refrigerant in place of the 
older gases, CO,, ammonia, etc. 

Finally, considerable attention is being given to the 
carriage of cargoes in such a way that the risk of damage 
due to either too high or too low a moisture content is 
eliminated. There is a number of methods being 
applied ; in all cases, however, they operate by control 
of the humidity of the air in contact with the cargo. 
Summary of the present position and the future prospects. 

If one may be permitted to generalise on a field 
where every possible variety exists to meet every 
possible trade, the broad division at present appears to 
be that below about 8,000 shp the machinery fitted is 
of the double-acting two-cycle type with an all-in fuel 
rate of about 0-4 lb/bhp/hr on marine diesel fuel and 
0-44 on boiler fuel. Above this power and up to 
15,000 shp a single-screw turbine is fitted. This 
usually operates at about 550 psi and 850° F with an 
inclusive fuel rate of about 0-58 lb/shp/hr. Above 
15,000 h.p. twin-screw or multiple-screw turbine 
installations with a similar or slightly better fuel rate 
are general, except where the “‘ hotel ” load is excessive. 

In the immediate future, one may expect the double- 
acting diesel to be replaced by the single-acting two- 
stroke, whilst the single-screw turbine operating at 
600 psi 950° F is ready to take the place of both single 
and double-acting diesel engine for certain trades. 
In the higher power ranges the general position is 
likely to alter more slowly. From the long-term point 
of view, it may be prophesied that the gas turbine and 
atomic power may come forward as challengers, but it is 
the author’s considered view that on the present rates 
of development it is likely that atomic power will be the 
more serious challenger of the two and that it is more 
likely to stay the pace that has been set by the steam 
turbine. 

The author feels that the adoption of complicated 
binary cycle installations is unlikely until each of the 
component machines has been fully developed and 
tested. 
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Problems of Welded Ship Design 


By PRoFEssor J. F. BAKER and F. B. BuLL, Department of Engineering, University of Cambridge. 


SUMMARY 

Improvements in welding techniques and in quality 
of electrodes in the years following the first World War 
led to the gradual introduction of welding into the 
shipyards, so that by 1939 welding was being used 
quite extensively in some yards, and a few almost 
entirely welded vessels had been built. The decision 
to use welded connections for much of the emergency 
shipbuilding in World War II was based on the 
successful operation of the few welded ships then afloat. 
The necessity for using welded connections was 
dictated by the economic and labour conditions existing 
during the War. 

This greatly increased use of welding applied 
particularly in the United States where the relative 
expansion of the shipbuilding industry was much 
greater than in this country. : 

These war-time built ships gave great service, 
nevertheless a large number of serious structural 
failures occurred. Research, both in the United States 
and in Great Britain, has been directed towards a 
better understanding of the reasons for these failures, 
and to suggest remedial measures to overcome the 
difficulties. The work was carried on under three 
main headings ; firstly an investigation into the actual 
stresses set up in a ship’s structure in service ; secondly 
a study of the effect of locked up stresses ; and finally 
an investigation into the fundamental properties of 
mild steel, particularly the conditions under which the 
material fractures in a brittle manner. 


HISTORICAL 

Electric arc welding first came into general use in 
shipbuilding during the first World War, when certain 
repair work, and the attachment of some fittings was 
carried out by welding. This work was not without an 
occasional failure owing to the poor quality of the 
electrodes then in use, and a lack of appreciation of the 
behaviour of partly riveted and partly welded con- 
nections. In spite of the early difficulties an entirely 
welded vessel was constructed by 1920. This vessel, 
a coaster, gave excellent service and survived a number 
of accidents by collision and stranding until she was 
finally sunk by collision in 1937. 

In the decade preceding 1939 the use of welding was 
being gradually extended in the shipyards, and it became 
not unusual for some parts of a ship to be welded. The 
advantages of welding in giving water or oil tight 
compartments was quickly realised, and the use of 
welded transverse bulkheads, and welded tank tops 
was introduced at a relatively early date in this develop- 
ment. On account of the need for oil-tight compart- 
ments, welding was particularly suited to tanker 
construction and a number of all-welded tankers was 
produced before 1939. 

The gradual introduction of welded construction 
proceeded on roughly parallel lines in most of the ship- 
building countries throughout the world. The new 
techniques were applied to both merchant and naval 
vessels and several important ships were built with a 
high percentage of welded connections. The old 
Ark Royal is a typical example of the early use of 
mainly welded construction. She was built between 
1935 and 1937, 75 per cent of her connections being 
welded. 

The Classification Societies kept abreast of these 
technical developments. Lloyds’ Register published 
provisional rules for the use of welding in ship con- 
struction in 1918; and these have been revised from 
time to time in the light of technical improvements. 

It is probable that the steadily increasing use of 
welding in the shipyards would have continued over a 
considerable number of years had not the Second World 
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War intervened. The unprecedented demand for 
new ships at that time accelerated the use of welding. 


WAR TIME EMERGENCY SHIPBUILDING 


The extended use of welding in carrying out the 
war-time shipbuilding programmes was made necessary 
chiefly by the shortage of skilled labour, particularly in 
the United States where the expansion of the ship- 
building industry was so enormous. It was realised 
that welders, including women, could be trained in a 
much shorter time than riveters and caulkers. A 
further advantage, made attractive due to war time 
shortages, was the saving in steel which was about 
5 per cent of the lightweight of the ship. Furthermore, 
the use of welding would permit a considerable degree 
of prefabrication, whereby the actual time of a vessel 
on the building berth was very much reduced. Thus, 
one Liberty-ship was launched 4 days after laying 
down the first part on the building ways. The use of 
prefabrication also enabled the structural engineering 
industry to assist the ship yards by welding up the more 
easily transportable prefabricated units. 

In this country, although the war-time built ships 
were in general still mainly riveted, welding being used 
only in selected places, some all-welded vessels, 
particularly tankers were constructed. In the United 
States, however, by far the greater number of all ships 
built during the war were mainly welded, and as the 
total output of war time shipping (1939-45) from the 
United States was approximately eight times that from 
the United Kingdom it can be said that the merchant 
fleets built during the war relied for the most part on 
welded ships. A considerable shipbuilding effort was 
also made in Canada, where a mixed form of construction 
was used, about equally divided between riveting and 
welding. 

The magnificent efforts of the United States ship 
yards turned out some 5,000 ocean going merchant 
vessels in less than 4 years. More than half of these 
were Liberty ships, that is 10,000-ton tramps. A 


. further tenth of the total were standard T2-type 


tankers. With these large numbers of identical ships 
in service it became possible to study the behaviour of 
the various designs on a statistical basis. 

The decision to use welded construction on so much 
of the war-time building was dictated by external 
conditions. It was realised from the start that the 
limited experience gained on the behaviour of welded 
ships up to the War was scarcely sufficient to justify 
complete success, but it is certain that without welding, 
the outstanding shipbuilding achievements of the 
United States during the war would not have been 
possible. 


STRUCTURAL FAILURES IN WELDED SHIPS 

A great deal of attention has been focussed on the 
structural failures of some of the welded ships built 
during the war. It is important, however, to put the 
overall behaviour of these ships in the proper perspective. 
Over three quarters of the ships suffered no damage of 
this kind at all, while ships which developed serious 
failures due to structural cracking have been under 
3 per cent of the total, and under 0-25 per cent of the 
total has been lost at sea due to this cause. 

With such large numbers of vessels involved, 
however, even these small percentages of casualties 
give alarming totals, and at one time the success of the 
whole emergency shipbuilding programme was 
endangered by this unexplained phenomenon. During 
the first four months of 1944 when about 2,500 of these 
ships were in operation and remedial measures had not 
begun to take effect, casualties were reported at the 
rate of over 100 per month, though they were not all 


267 


A Aw 


2 
= 
2 
- 
d 
ad 
4 
= 





major fractures, some involving only details. In 
January 1944, alone, however, no less than 22 major 
casualties were reported involving serious danger to 
the safety of the ships concerned, and in one case 
causing its loss. 

These fractures were not limited to the Liberty 
ships, and an analysis of the casualties based on ship- 
months service showed that Liberty ships were not 
markedly different in their casualty rate from many of 
the other types. The Liberty ship was given a bad 
name for this structural trouble merely because it so 
greatly outnumbered any other type. 

The casualty rate was noticeably higher in winter 
than in summer; that this was due to the stormier 
seas in winter was only a partial explanation, since 
some of the failures took place in calm seas. In one 
well known case, a T2-tanker broke into two when tied 
up alongside a pier. The loading conditions in this 
vessel were known with some certainty and the theoretical 
maximum stress existing at the fractured section was 
only 4} tons per square inch. 

The failures usually occurred near amidships, and 
invariably started at a point of stress concentration, 
either inherent in the design or at a point of faulty 
workmanship such as a defective weld. The fracture 
once started could propagate at very high speeds usually 
leaving the welds and running through parent plate. 
In this way, a small crack could spread rapidly until it 
endangered the safety of the whole structure. For 
this reason, even small cracks in secondary structures 
were potentially dangerous since they might spread 
through the welded connections into the main hull 
structure and thereby cause a major failure. 

It was observed that the fractures were of a brittle 
appearance and there was little evidence of the usual 
ductility associated with the fracture of mild steel. 
The fractured surfaces were marked by a characteristic 
herring-bone pattern which was found to point back to 
the origin of the crack. 

Relatively little was known at the time of the reasons 
for failures under these conditions, and it was realised 
that a rational solution was not possible until the 
problem had been properly investigated. In the 
meantime it was necessary to take all possible steps to 
increase the safety of the vessels already afloat, and to 
improve the design of those not completed at that time. 
These improvements were intended to eliminate the 
more obvious stress concentrations either in design or 
workmanship, and also to limit the extent to which any 
one crack could propagate. This latter object was 
achieved by introducing riveted buttstrap longitudinal 
seams into the structure. These seams referred to as 
“* Crack-arrestors’”’ were fitted to existing ships and 
built into new ones. 


RESEARCH PROGRAMMES 

In order to deal with the problem of these structural 
failures, research was undertaken on both sides of the 
Atlantic. In the United States a Board of Investigation 
was set up by the Secretary of the Navy to enquire into 
the Design and Methods of Construction of Welded 
Steel Merchant Vessels, while in this country, the 
Admiralty Ship Welding Committee undertook to 
carry out research work.* 

The problems confronting the Admiralty Ship 
Welding Committee could be grouped under three 
main headings :— 

(1) What stresses are in fact set up in a welded ship 
under given loads ? 


*REPORTS OF THE ADMIRALTY SHIP WELDING COMMITTEE. 
Hogging and sagging tests on M.V. Neverita, His Majesty’s 
Stationery Office, 1946 
Hogging and sagging tests on M.V. Newcombia, His Majesty’s 
Stationery Office, 1948. 
The Fracture of Mild Steel Plate, His Majesty’s Stationery 
Office, 1948. 
Transverse Contractions and Reaction Stresses in Butt Welded 
Mild Steel Plates, His Majesty’s Stationery Office, 1949. 
Reports on other parts of the work are still in preparation. 
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How do these stresses compare with those on q 
similar riveted ship, and how do they compare with 
the theoretical design stresses ? 

(2) What locked-up stresses are set up in the structure 
by welding, and what is the influence of these 
stresses in causing failure ? 

(3) What are the conditions governing the brittle 
failure of mild steel ? 

Research was actively pursued on all three problems, 
The experimental work on the behaviour of welded 
ships, and the comparison with similar riveted ships 
was undertaken by the Royal Naval Scientific Service, 
while the work on the other two problems was carried 
out in Cambridge University Engineering Laboratory, 


FULL-SCALE STRUCTURAL TESTS 

In order to determine the stresses actually set up in 
welded ships by known loading conditions, a considerable 
number of full-scale bending tests was conducted in 
which strains and deflections were measured in still 
water. In America a total of 56 ships was tested in this 
way, though these were not all major tests, and some 
were concerned with the behaviour of some particular 
region or detail. The work of the Admiralty Ship 
Welding Committee on full-scale ship trials was 
concentrated on the determination of the stress 
distributions and relative stiffnesses of sister ships, 
one of a pair being riveted and the other welded. The 
major series of trials was carried out first on two tankers, 
the all welded M.V. Neverita, and the mostly riveted 
M.V. Newcombia. The work was then repeated for a 
pair of war-time standard tramp vessels, the welded 
S.S. Ocean Vulcan, built in the United States, and the 
riveted S,S. Clan Alpine built in this country. In 
these later trials the loading conditions used included 
bending in both vertical and horizontal planes, torsion, 
change of trim, change of shearing force, and change in 
draught. In all these trials extensive use was made of 
modern methods of strain measurement, electric 
resistance strain gauges and acoustic strain gauges being 
used for much of the work. 

Fig. 1 shows typical values for the stress distributions 
and overall deflections of the two tankers tested. It 
will be seen that in both ships the stress distribution is 
in satisfactory agreement with the theoretical values, 
and that there is no noticeable difference between the 
deflections in the two ships for the same loading con- 
ditions. It follows that there is no reason to suppose 
that the stress distribution in the welded ship is more 
likely to cause fracture than it is in the riveted ship. 
The stiffnesses of the two vessels are equal for all 
practical purposes, so that no special virtue can be 
claimed for the riveted ship on account of its ability 
to “‘ give.” 

Both ships in these bending tests showed stress 
concentrations around discontinuities. Within the 
limits of the loads used there was no striking difference 
between them, although it is difficult to make a direct 
comparison of the behaviour round details owing to 
the different arrangements used. High local bending 
stresses were also revealed in plating under compression. 
In the riveted ship maximum local bending was associated 
with the eccentricity of the line of thrust at riveted 
overlaps ; in the welded ship the highest local bending 
stresses were caused by unfair plating, which unfairness 
in the ships tested, was more severe in the welded ship 
than the riveted. 

In order to correlate these still water measurements 
with the stresses likely to be encountered in service, it 
was desirable to know the probable maxima of the 


‘various kinds of loading experienced by a ship at sea, 


and to discover the likely combinations of such load 
which would produce the most severe conditions. One 
ship was therefore fitted out with force measuring 
equipment and was used in service on the North Atlantic 
for 17 months. The records, obtained by cine- 
photography, enable a satisfactory picture to be built 
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Fig. 2b. 
hogging moment of 154,000 tons-ft. 


up of the loadings experienced by the ship on these 
voyages. By extrapolating the known _ conditions 
actually encountered during these voyages to the 
maximum sea forces likely ever to be encountered it 
is possible to form an estimate of the highest stresses 
which are likely to occur in the main strength girder of 
the ship. The results of all these structural trials show 
that there is no significant difference in the structural 
characteristics and overall rigidity of welded and 
riveted ships. They show, furthermore, that if the 
usual criterion for the breakdown of mild steel is 
accepted, the stresses encountered in service are 
unlikely to cause the catastrophic failures which have 
taken place. 


LOCKED-UP STRESSES 


Much attention was given to the problem of locked- 
up stresses in the early days of the investigations, as it 
was thought that they might have an important bearing 
on the whole problem. Various laboratory tests were 
conducted both in the United States and this country 
on sample plates, and even on prefabricated sub- 
assemblies. These plates were butt-welded under 
various degrees of edge restraint and with various 
1949 
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Defiections and stresses on tankers due to 
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welding procedures. The strains locked into the 
structure by the welding process were measured either 
by electric resistance strain gauges or by mechanical 
gauges. 

The general conclusion from these various tests was 
that very high locked-up tensile stresses approaching 
the yield stress are always present in the longitudinal 
direction along the weld. These very high tensile 
stresses are balanced by smaller compressive stresses 
in the plate away from the weld. This general stress 
pattern is not very much affected by welding procedure, 
but can be modified by a post-welding stress relieving 
process. 

Except under conditions of extreme restraint these 
locked- -up stresses in conjunction with the stresses 
caused in service are not a danger, since the plastic 
flow of mild steel will, under normal circumstances, 
iron out the peaks. 

It was noted in the failures which occurred in ships, 
that though the fracture may have started near to a 
weld, it often progressed through parent plate where 
the locked-up stresses are known to be low. Further- 
more, it is clear that all ships are subjected to 
approximately the same locked-up stresses, but, as 
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only some ships break, it may be concluded that locked- 
up stresses cannot be the principal factor involved in 
these structural failures. 


BRITTLE FRACTURE OF MILD STEEL 

The spectacular nature of the fractures in these 
welded ships, and in some other types of welded structure 
focussed attention once again on the liability of mild 
steel to fail, under certain circumstances, without 
exhibiting the toughness so characteristic of a normal 
tensile test-piece. 

The investigation into the problem of brittle 
fracture of mild steel was divided into two lines of 
study. Firstly, there was a study of the properties 
of the fractures themselves ; this involved the production 
of brittle fractures in the laboratory. Secondly, the 
investigation was concerned with the relative merits of 
mild steels of various composition, process of manufac- 
ture and heat treatment in resisting brittle fracture. 

It was known that the energy absorption of mild 
steel, as measured by the Izod or Charpy tests, decreased 
to a low value at low temperatures, and that the decrease 
occurred fairly rapidly over a limited range of 
temperature (see Fig. 2). The mean temperature at 
which this rapid decrease of energy absorption took place 
was known to be different for different steels. However, 
it was not apparent that this phenomenon was related to 
the structural failures in question, since some of the 
failures had occurred in calm seas where clearly there 
had been no impact. 
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Fig. 2. Izod and notch tensile test results compared. 


It was recognised at an early date in this work that 
some form of structural stress concentration was 
necessary to initiate brittle fractures. Tensile tests 
were therefore carried out on test pieces having a small 
triangular notch milled into each edge midway between 
the grips. It was found that below a certain temperature 
these notched tensile specimens always failed in a 
brittle crystalline manner, while above another 
temperature the failure was always fibrous and ductile. 
The transition range in which the failure changed from 
brittle to ductile was found to coincide approximately 
with the temperature range within which the energy 
absorption rapidly decreased. The change from 
brittle to ductile failure was, however, much more 
sharply defined, see Fig. 2. 

It was determined that steels could be classified in 
their order of resistance to brittle fracture by their 
transition temperatures as determined by the notch 
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tensile test. The index by which a failure is regarded 
as brittle or as ductile is the appearance of the fractured 
surfaces, the change in appearance across the transition 
range being most marked. 

While it is possible to classify steels in this way in the 
laboratory, there is still some uncertainty about the rela- 
tion between these small test-pieces and the behaviour 
of the same steels built into an engineering structure, 

It is clearly desirable to use steels with low transition 
temperature, and the second part of the research on 
brittle fracture is intended to throw light on the factors 
controlling this temperature. 

There is general, but not universal, correlation 
between low impact values and high transition 
temperatures. Poor ductility, whether due to 
composition or treatment, is clearly undesirable. 
Many of the steels which have failed in a brittle manner 
have been found to have a high carbon content and to 
be deficient in manganese. By lowering the carbon 
and raising the manganese content, the impact values 
can be improved, and the transition temperature 
lowered. Many steels, however, still break with a 
brittle fracture at temperatures above those which 
might be experienced in service. 

There is a great number of factors which cannot be 
neglected as having an influence on the transition 
temperature. Heat treatment, amount of, and direction 
of rolling, grain size and size and distribution of 
inclusions have all been found to alter the impact 
values and transition temperatures. 

The relative importance of these various factors is 
best realised now that more is known of the process of 
initiation and propagation of fractures. Briefly, it has 
been shown that fractures begin by the cracking of certain 
crystals, followed by the extension and normal fracture 
of others, the proportion breaking by either method 
determining the degree of brittleness of the steel. 
In the wholly fibrous fracture, separation between the 
interfaces of metal and inclusions has been found to 
occur at a relatively early stage and the role of inclusions 
in initiating fractures is evident. 

It can be seen that the internal structure of the metal, 
in addition to its composition (from which, however, 
it cannot be entirely separated) is of the utmost 
importance. Both affect the mechanical properties, 
but so far no direct evidence has been obtained that a 
high transition temperature can be attributed to any 
single factor. 

It is hoped that, as a result of continued work on 
this problem, it will be possible to ensure that a given 
steel will be immune from brittle failure under specified 
service conditions. 


CONCLUSIONS 


Research on the problems associated with welded 
ship design has shown that the structural failures 
which have occurred were primarily due to the liability 
of mild steel to fail in a brittle manner under certain 
conditions. Obviously the remedy lies in the use of 
steels which will not exhibit this brittle fracture under 
service conditions. Design and workmanship have a 
great deal to do with the satisfactory behaviour of a given 
ship, since poor design details or bad workmanship will 
lead to stress concentrations which may initiate cracks. 

Research has shown that locked-up stresses due to 
welding are not a primary cause of structural failures. 

Until it can be assured that the steels used in ship- 
building are absolutely safe against brittle fracture, 
it is a wise precaution to use some longitudinal riveted 
seams in the structure which will limit the extent of 
any cracks which do form. It is considered, however, 
that this safeguard is only a provisional measure, and 
it is confidently anticipated that the metallurgical 
problem will be satisfactorily solved so that all welded 
ships can be built with every confidence in their 
satisfactory behaviour. 
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Steel in Shipbuilding 


By J. Lomas. 


For many years, standardization has been applied to 
the composition and production of structural steel for 
ships, as well as to the scantlings, i.e. “9 the sizes and 
thicknesses of the different cross-sections of angles, 
zed bars, channels and H bars employed in construction. 
Likewise, in a great measure standard patterns are 
employed for deck fittings, derricks, rigging and cables, 
while standardization has been introduced for auxiliary 
machinery, especially oil engines, so as to render the 
mass production of these reasonably simple. The 
British Standards Institution has been responsible for 
the drawing up of internationally accepted specifications. 

It follows, therefore, that the main developments 
in the use of steels in the shipbuilding industry lie in 
the direction of new materials for non-standardized 
parts, or the improvement by research of the quality 
and performance of the standardized materials. Noth- 
ing in this respect is more interesting and more likely 
to be of the utmost benefit than the research at present 
going on into the prevention of rusting on ship plates. 
The protection of steel hulls against corrosion means 
less financial loss. The stainless steels so widely used 
in many other branches of engineering and in the house- 
hold are too costly to be employed in main ship struc- 
tures, since the least expensive costs approximately 
three times as much as low carbon steel. In conse- 
quence, the steel employed for the hull is little, if at all, 
different from that which was originally employed 
some fifty years or so ago, and the only remedy the 
ship-owner has against this continual wastage is the 
prevention of corrosion. If this can be ensured, not 
only is money saved, but also a reduction in the weight 
of the hull can be obtained, since it will not then be 
necessary to make so heavy an allowance for loss of 
strength resulting from corrosion. It can be stated 
categorically that at the present time steels possessing 
a yield point of 22 tons per square inch and a resistance 
to atmospheric corrosion amounting to between four 
and five times that of low carbon steel are already ob- 
tainable at a reasonable price, and metallurgists are 
already some way on the road to the production of a 
steel capable of withstanding salt water corrosion that 
will also be within the reach of the shipbuilder from 
the economic point of view. 

In this connection, and also in connection with the 
problem of fouling of ships’ bottoms, research is taking 
place into the study of paint films, the mechanism by 
which they adhere to the steel, the character of the outer 
surface, its structure, and the influence of poisons and 
water on the outer surface of the paint film. As re- 
gards fouling, paints containing poisons are the method 
being adopted at present, such poisons as copper 
arsenite, cuprous and mercuric chloride being employed, 
but these are not regarded as final solutions. 

The low carbon steel required for shipbuilding is 
specified to be produced by the open hearth process, 
and this may be either acid or basic in type. Ship 
plates should have a tensile strength ranging from a 
minimum of 26 to a maximum of 32 tons per sq. inch, 
with a minimum elongation of 20 per cent in 8 inches 
for plates 3 in. thick or over; 16 per cent for plates 
under 3 in. thick, while for angles, bulb angles, channels, 
etc., the tensile and elongation figures are required to 
be the same. For rivet bars, however, the minimum 
tensile strength is specified as 26 tons per sq. inch, 
with a maximum of 30 tons, and the elongation is 25 
per cent of the gauge length of 0°8 times the diameter. 

In the United States, it has been the practice for 
many years to specify for the hulls of many warships 
plate steel of higher strength than the usual plain low 
carbon steel employed for commercial vessels, so as 
to economize in weight. At the outset, the majority 
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of these ships were riveted, and a rather lower degree 
of ductility than that usually encountered in mild 
steel could be permitted. The steel used contained 
approximately 1:3 per cent manganese and 0:1 per 
cent vanadium. 

Of recent years, however, welding has been increas- 
ingly employed in shipbuilding, and therefore it has 
become essential that the steel used should be capable 
of being welded with the least difficulty, while during 
the war there was a shortage of vanadium in the United 
States and elsewhere. This led to the adoption of 
titanium as a substitute for vanadium in high strength 
shipbuilding plates, with great success. After the war, 
tests of an exhaustive kind were carried out to determine 
the questions which of the two types of steel was the 
better, and what was the best percentage of the element 
to be added. The result appears to be that titanium 
in suitable percentages is at least equal to the costlier 
vanadium when used in these high-strength steel 
sheets, and is certainly superior to nickel, copper, 
chromium or molybdenum. The most satisfactory 
percentage, all things taken into account, appears tc be 
about 0°04 per cent of titanium. Further tests on the 
same lines with commercial }-inch plates have been 
carried out, and are believed to be confirmatory. 

Turning to a different aspect of the subject, it is 
necessary to indicate the growing use of stainless steel 
for the propellers of ships. In Germany, particularly, 
a good deal of work has been done in this connection, 
and passenger liners, destroyers, submarines and speed 
boats have all adopted propellers of this type. In the 
case of the Europa, 18 per cent chromium, 8 per cent 
nickel steel was used, but as a result of the low yield 
strength of this steel, the propellers are reported to 
have changed pitch near the tips of the blades in service. 
For destroyers, submarines and speed boats, Krupp 
developed a steel containing 21:5 to 23 per cent chro- 
mium, 6°5 to 7 per cent nickel, 0°5 to 1 per cent man- 
ganese, 15 to 2 per cent silicon, and 0°1 to 0°15 per 
cent carbon. This gave a tensile strength between 
40 and 41 tons per sq. inch, elastic limit of between 
18 and 20 tons per sq. inch, and an elongation (L = 5D) 
of from 23°7 to 23°5 per cent. Reduction of area was 
between 22 and 23 per cent. Another steel used was 
designed for destroyer propellers, and was a titanium 
stabilized 18-8 steel, which is claimed to have given 
good service. 

Without herself contributing anything of revolu- 
tionary type, Sweden has extensively applied all the 
latest steel developments to her shipbuilding industry. 
Notably she has made great use of the stainless steels 
for ships’ propellers. She has used these steels in both 
the hot and cold rolled condition, and with both ground 
and polished finishes. She has also experimented 
freely with tubes and strip in stainless steel, and in 
shipbuilding has made an interesting use of highly 
heat-resisting stainless steel tube castings. 

Shaft liners were originally made of bronze, but when 
a bronze shortage struck the Germans, they turned to 
a steel’ containing 12°5 to 13 per cent chromium, 03 
to 0°6 per cent silicon, 0°2 to 0°4 per cent manganese, 
and 0°17 to 0°22 per cent carbon. This is said to have 
proved superior to bronze, and was actually also used 
in merchant ships. 

Turning now to other interesting developments, 
we may mention the cathodic protection of steel tank 
bottoms by the employment of magnesium anodes. 
The results obtained from tests and commercial in- 
stallations on two 55,000 bbl. and two 20,000 bbl. 
tanks indicated that the potential could be reduced 
and still furnish sufficient protection. The costs are 
stated to be only one per cent of the original tank 
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bottom replacement costs. Then there is a new rust- 
proofing process which consists mainly of the correct 
placing of gas-fired infra-red burners in relation to 
the work. ‘This process is stated not only to eliminate 
grease and similar films, but at the same time to develop 
a blue surface on the steel which increases its ability 
to withstand rusting to a considerable degree. 

The spot welding of scaly and rusty constructional 
steel has been investigated. The welds are made by 
a preheating and welding sequence incorporating vari- 
able current and pressure. Spot weld consistency has 
been studied, employing scaly steel having little or 
no rust, and also steel that is both scaly and rusty. It 
has been tentatively concluded that with a rust-free 
scaly steel, satisfactory spot welding can be executed 
with fair service life of the electrodes, and consistency 
of weld strength, employing a preheating and welding 
procedure. The welds made in rusty, scaly steels 
have a less satisfactory consistency and cause a more 
rapid rate of electrode deterioration. 

In connection with rust research, a chemical has 
been developed for use in a spray rust-proofing process 
adopted for sheet steel that is to be painted. It de- 
velops a smooth, uniform, zinc phosphate coating that 
furnishes a firm, intermediate bond and improves the 
rust resistance of both steel and paint. Another phos- 
phate-coating chemical newly introduced is designed 
to give iron and steel a high degree of resistance to 
corrosion. When the steel is cleaned, it is boiled in 
this material for a period ranging from ten minutes to 
an hour, and the surface is transformed by this operation 
into a non-metallic, non-conductive, close-grained aggre- 
gate of manganese and iron phosphate crystals well 
integrated with the steel beneath. 

Again, there is now available a one coat, anti- 
corrosive process of a new type designed for marine 
use. Its galvanic action self-heals a scratch, and it is 
said to have withstood 1000 hours’ exposure in a standard 
salt spray test, which corresponds to a service life of 
twenty years. It is applicable by brush or spray gun 
in the cold state, or on occasion by immersion, and can 
be dried in the air in a few hours, or a few minutes if 
heated to 120° C. It is capable of resisting elevated 
temperatures up to 300° C. 

Corrugated steel plates in the superstructures of 
18,000-ton transport vessels have been claimed to 
economize in time, money and manpower by cutting 
out many of the stiffeners and a good deal of the welding 
called for by flat plates. An additional advantage is 
said to be the streamlined appearance of the wrinkled 
panels. 

In dredgers, various types of alloy steels are being 
employed for the different parts. Thus, austenitic 
manganese steel is being employed for two-piece lower 
tumblers, with nickel steel shafts. The rivetless bucket 
lip buckets are also made of austenitic manganese 
steel. The bucket pins are of forged nickel chromium 
steel. Upper tumblers, with integral cast shafts, are 
being made from high carbon-chromium steel, in one 
piece, as well as from manganese steel. The wearing 
plates of the tumblers are being made from forged 
nickel chromium steel. 

The introduction of copper into steel castings for 
ship use is being adopted in certain instances, parti- 
cularly in the United States, as a means of increasing 
the yield and tensile strengths and the ratio of yield 
strength to tensile strength, without any noteworthy 
influence on ductility. When about 0°6 per cent and 
more of copper is added, a stee] with a high manganese 
content can be subjected to a precipitation hardening 
treatment without being quenched in a liquid. Sec- 
tions as large as 8 in. throughout can be hardened by 
tempering after normalizing. If a cast copper-contain- 
ing steel has less than 0:2 per cent carbon, it will be 
capable of being welded without difficulty. Steel 
castings containing copper are also claimed to have a 
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higher degree of resistance to scaling than ordinary 
carbon and carbon-molybdenum steels. 

In Germany, a low carbon steel with a chromium- 
diffused surface has been employed for boiler air 
heater tubes, and for diesel applications where 
oxygen-enriched exhaust gases are recirculated for 
combustion in the engine. Another important German 
advance, now being closely studied by our own 
Navy, is a piece of equipment designed to detect and 
determine the extent of lamellar defects by means of 
supersonic impulses passed through the materials, 
Supersonic testing is, of course, not new, and much 
good pioneer work on it has been done in this country 
under the auspices of the Iron and Steel Institute. 

A series of investigations in the United States has 
related to the cleavage fracture of ship plates as influ- 
enced by size effect. The general conclusions appear 
to be that whatever the type of steel, its average strength 
declines as its width increases. The strength of plates 
increased to some extent with an increase in the portion 
of the fracture that is of shear type. For plates with 
an all cleavage fracture, temperature changes do not 
cause any marked alteration in strength. The direction 
of rolling of the plates does not exert any serious in- 
fluence on the average strength. The type of fracture 
is a trustworthy sign of the energy-absorbing capacity 
of the plates. By far the majority of the steels tested 
had a low energy-absorbing capacity at sub-zero tem- 
peratures when in the form of wide plates with severe 
stress-raisers. Punched holes and sheared edges are 
severe stress-raisers, causing some reduction of strength 
and a considerable reduction in the energy absorption. 
Rimmed steel as-rolled plates with }{ in. punched 
holes as stress raisers failed at room temperature with 
a brittle fracture and a low energy-absorption. 

The outstanding development in the use of rivets is 
the increasing acceptance in the United States of driving 
large diameter rivets cold. This is achieved by means 
of a pressure control on the machine riveter. Cold 
driven rivets entirely fill the hole into which they are 
driven, and this produced a tighter fit without caulking. 
Moreover, the cost of riveting is reduced because the 
method cuts out heating cost, as well as the labour of 
heater and passer. A saving of at least 25 per cent is 
claimed. 

Sheet steel of better quality is in prospect as a result 
of the use of an X-ray thickness gauge now working in 
mills for rolling steel sheets. The advantages of this 
gauge are that it has no contact with the material; it 
instantaneously responds to changes, and affords ready 
access to areas never before gauged. In addition, it 
cannot collect scale at a contact point, and is not affected 
by the centrifugal force of revolving parts or the flutter- 
ing of the material at high speeds. These characteris- 
tics also make the gauge suitable for use on hot materials. 
At the moment this device is applicable only to con- 
tinuous material, such as steel strip, but there is reason 
to hope that it will be developed for other sheet work. 

After extensive investigation and research over the 
last two years, a new method of stress relieving has 
been developed and applied to large ocean-going ships. 
The stress relieving is carried out at temperatures of 
about 180° C, so that the process is known as controlled 
low-temperature stress relieving. In practice, pro- 
gressive heating is accomplished by moving oxy- 
acetylene blowpipe flames parallel to and on each side 
of the weld to provide a moving zone of heat. The 
method can be applied in production to any size and 
almost any type of structure. One application was to 
the low temperature stress relieving of a longitudinal 
weld on the deck of a tanker during construction. The 
speed of travel was approximately 16 inches per minute 
for }-inch plates. 

The object of the operation is temporarily to expand 
the plate on both sides of the weld differentially in 
relation to it. Water or airwater sprays impinge on 
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the plate about 6 inches behind the advancing heating 
flames. This takes away surplus heat after stress re- 
lieving has been carried out, and localizes the applica- 
tion to the seam being treated. It also prevents ex- 
pansion, buckling or distortion of the plate. If the 
spray is correctly placed and correlated with the heating, 
it will greatly facilitate the expansion and forces set up 
in the area being heated. This additional correlated 
cooling allows full reduction of residual weld stresses 
without overheating or upsetting the heated area, and 
without distortion, dimensional change or imposition 
of residual stresses elsewhere. 

Naval circles in America have been investigating 
the metallurgical properties of welds of the high nickel, 
high chromium type, with the object of preventing the 
crater cracking of austenitic welds, which is trouble- 
some when depositing the root pass of a highly restrained 
joint of the double vee type. It was established that 
cracking may be prevented by filling the crater, pro- 
ducing a convex surface, drawing the arc forward along 
the parent metal, and then breaking. Root cracks, 
which are also often met with in this type of weld, can 
be eliminated by putting in a heavy first pass with low 
welding current. Lime-type electrodes appear to be 
the most suitable in the prevention of intergranular 
cracking. Directional tensile properties exist in aus- 
tenitic weld metal. Peening, followed by recrystal- 
lization, gives the steel a higher tensile strength, but 
causes a fall in elongation, and much reduces the size 
of the grains, which become more nearly equiaxed. 

The British Admiralty have been investigating the 
corrosion of stainless iron turbine blading. It appears 
that stainless iron will corrode in weak saline solutions, 
irrespective of the surface treatment it has received, 
if an oxygen concentration gradient is present. From 
an analysis of recent Service failures, it seems probable 
that the corrosion of stainless iron turbine blading is 
purely an operational function. Another British in- 
vestigation is concerned with the deterioration of marine 
boilers. As regards water-side corrosion, it appears 
that pitting is more frequently encountered. General 
wastage, corrosion fatigue, strain age embrittlement, and 
caustic embrittlement, are in decreasing order of im- 
portance. Other forms of deterioration include high 
temperature oxidation, bursts, high temperature creep, 
and corrosion on the fire side. 

Fatigue failure in the tailshafts of large ships is a 
problem constantly occurring in the marine field. In 
most premature fatigue failures of tailshafts, the nucleus 
has been traced to the rough machined surface of the 
shafting. Keyways have also been shown to be the 
point of origination of many fatigue cracks. The steel 
itself is rarely the source of the trouble. Fabrication 
or design defects are usually responsible for service 
failures. In one instance only found in recent months, 
dirty steel was responsible. 

The causes of failures of welded ships have been 
given a good deal of study, particularly in America, 
and metallurgists there are becoming convinced that 
the most important consideration in the choice of steel 
and design for welded ship construction is notch brittle- 
ness. This was first suggested in Britain in 1875. 
In 1943, the s.s. Schenectady broke in half at its pier. 
The significant low Charpy notched bar test values 
on samples of steel from this ship were disregarded by a 
prominent engineer because he did not believe the 
ship had been subjected to shock. It is believed that 
soon data from the National Bureau of Standards will 
conclusively prove that ship steel must have adequate 
notch toughness. It is suggested that transition tem- 
peratures should be considered only as to whether the 
steel has enough notch strength at the temperatures at 
which it is to be used in service, and not how low a 
temperature has to be reached before the strength is 
insufficient. Additionally to notches in the ship’s 
Structure, internal stresses, air temperature (contraction 
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stresses) and service stresses are believed to be factors 
contributing to the failure of welded ships. American 
work on notch sensitivity continues to use the tempera- 
ture-transition range of tough to brittle fracture as the 
criterion of performance, but in Britain this is not con- 
— a suitable one to apply to ordinary low carbon 
steel. 

The susceptibility of various types and thicknesses 
of low carbon steel of ship plate qualities to the develop- 
ment of cleavage or brittle fractures has been determined 
by a new test, termed the cleavage tear test, in which 
a notched tensile bend type of testpiece is employed. 
On the basis of the test data, reconsideration of present 
factors of safety is suggested for monolithic structures, 
with the object of safeguarding against the possibility 
of development of large cleavage fractures from small 
discontinuities, notches or cracks. Other remedial 
measures for minimizing the damage of cleavage frac- 
tures, including modifications in the design and the 
material of construction, have been put forward as 
a result. 

A considerable amount of experiment is at the 
moment being carried out with the object of producing 
gas-free steel with the use of a vacuum. Many theories 
have been put forward of recent years to the effect that 
absorbed or imprisoned gases are responsible for many 
physical defects in steel for ship construction, etc., and 
work is being undertaken to ascertain if by applying 
vacuum during melting and/or during heat treatment, ~ 
any major improvements in physical properties can be™ 


obtained. Up to now no startling discoveries have been ~ 


published, but the work done indicates promise of the 
utilization of vacuum in many phases of steel metallurgy. 





TECHNIQUES MONDIALES 
A French Edition of THE ENGINEERS’ DIGEST 


ARRANGEMENTS have now been completed for 
publication in the near future of TECHNIQUES 
MonplALEs, the French edition of THE ENGINEERS’ 
Dicest. The administration will be centred in 
Paris and circulation will cover not only France 
and the French Empire, but also Belgium, Luxem- 
bourg, Switzerland, and other European countries 
where French is widely used in commerce and 
industry. In addition, the journal will reach the 
Middle East, Turkey, Greece, and other countries 
where French is also an accepted language in 
technical and trade relations with the outside 
world. The editorial contents of the journal will 
be similar in scope to our own, and as an additional 
feature there will be abstracts from the British 
technical press and professional institutions. This 
important expansion of the territorial coverage 
of THE ENGINEERS’ DiGest will, we hope, be 
welcomed by our many friends throughout the 
world as a further medium for promoting closer 
international co-operation. Visitors to the En- 
gineering and Marine Exhibition are cordially 
invited to see us at our Stand 47, Inner Row, 
Gallery, Grand Hall, where complete information 
on our new activities will be gladly given. 
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ALUMINIUM alloys were first applied to shipbuilding at 
the end of the nineteenth century, but it was not until 
metallurgical development produced the essentially 
corrosion-resistant alloys nearly 30 years ago that they 
became a material worthy of consideration. Experience 
since then has shown that they can offer considerable 
advantages in shipbuilding and the increasing use of 
these materials is proof that their qualities are appre- 
ciated by shipbuilders and shipowners throughout the 
world. 


, 


Fig. 1. Whale Catcher with aluminium alloy bridge, funnel 
casing and other superstructural work. (The British Alu- 
minium Co., Ltd.) 


It is not proposed to discuss the many and varied 
functions for which aluminium and aluminium alloys 
can be used in interior fittings and decorative work 
since these applications are standard 
practice and subject only to the general 


Aluminium in Shipbuilding 


By E. C. Go_pswortny, A.I.N.A.* 








suitable for shipbuilding have ultimate strengths some- 
what less than thac of steel—from about 14 to 20 tons 
per sq. in. The weight is about 168 lb. per cu. ft. as 
compared with 490 lb. per cu. ft. for steel. Fig. 2 
shows this diagrammatically for one type of section, 
but similar considerations apply to other sections 
and plate. 

Although no structural part of a ship can really be 
called unstressed there are, nevertheless, such parts as 
small deckhouses where strength is of minor considera- 
tion. In such parts, aluminium alloys can be sub- 
stituted for steel without any change in scantlings, 
thereby saving two-thirds of the steel structure. Should 
stiffness be important the scantlings must be increased 
to take care of the lower modulus of elasticity. This 
may be affected by closer spacing of stiffeners, by an 
increase in size of stiffeners or by increase in thickness 
of plating. It may generally be stated that whichever 
method is chosen there would be a saving in weight 
over the steel structure of about 55 per cent. 

Since the war, a large number of light alloy deck- 
houses has been built for all classes of ship and this 
application may now be considered established practice. 

In the consideration of local strength members 
each part must be considered with relation to the func- 
tion it performs and such items as hatch beams and 

‘ hatch covers, bulkheads, deck beams and side frames 
come in this category. The choice of alloy and the 
scantlings will be determined by consideration as to 
whether the problem is one of pure tension or of com- 
pression or whether bending is the important factor. It 
is important that the correct alloy be chosen so that the 
fullest advantage can be taken to reduce costs and weight. 
Mention must also be made of the proper choice of 
section best suited for the purpose. 


*Chairman of the Marine Sub-Committee, Aluminium Development 
Association. 








decorative scheme which dictates the 
choice of material and where aluminium 
alloys are used what finish or colour is 
required. Similarly with the engine- 
room and auxiliary equipment, alu- 
minium alloys are chosen for a specific 
reason or reasons which bring increased 
efficiency to the particular machine in 
question. 

With regard to structures there are 
three distinct fields for the application 
of light alloys :— 

(1) Unstressed parts of minor import- 
ance, for example, wheelhouses, 
charthouses and small deckhoures. 

(2) Local strength members such as 
hatch beams, bulkheads, etc. 

(3) Main strength members such as iol 





STEEL 


large stressed superstructures and AREA 

the hull itself. 

In considering these applications it 
is necessary to take account of the pro- RIGIDITY rol 
perties of the materials in relation to 
those of mild steel. One of the main dif- 
ferences in properties is that the modulus 
of elasticity is one-third that of steel, weigut Lo 
viz. about 4,500 tons per sq. in. With 


regard to strength, the light alloys Fig. 2. 
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Main Structural Applications : 

Although the complete application of light alloy to 
a ship may not come about for some years the theoretical 
aspects involved are gradually being investigated and 
considerable experimental work relating to this problem 
has been done by the Aluminium Development Associa- 
tion. An example of such work has been given by 
Muckle on the buckling of light alloy plates.* This 
work enables comparison to be made with work done 
on steel plates by Dr. Montgomerie. 

It has been previously stated that the use of light 
alloys for the deckhouses of ships is now an established 
application. The next logical step would be to extend 
their use to large superstructures such as long bridges, 
poops and forecastles in vessels of the three-island type. 
The long bridge is what may be called a “ stressed ” 
superstructure, that is to say the bridge deck and side 
plating contribute to the longitudinal strength of the 
ship. As an extension of this the shelter deck in a 
shelter-deck vessel could also be made of light alloy. 
In such applications as these the structure would 
behave as a composite beam, and composite beam 
theory can be applied in determining the scantlings of 
the light alloy portion of the structure. 

When a bridge is being added to an existing struc- 
ture and the bridge is intended to contribute to the 








Fig. 3. Constructional details of a long bridge 




















TABLE 1 deck in aluminium alloys. (Northern Alumin- 
ium Co., Ltd.) 
Wt. of | Wt. of 
a ag 5 Approx. Parts made Steel —_ Weight 
of isplacement ia Ge Parts | Alloy saved working stress for the light alloy is above 
Sed me Ses | ee | | the actual stress that could occur in, say, 
the long bridge of a composite vessel. 
Shelter-deck cargo 12,690 Shelter Deck 340 165 175 A few examples of the weight that can 
—_ be saved by applying light alloys to upper 
Passenger & cargo 15,580 Bridge, Boat 430 180 250 parts of ships are of interest and Table I 
— = 4 shows the results of calculations for four 
+ A ati different vessels. 
Light Alloys have larger coefficients of 
Cross channel .. 2,750 Shelter, Boat 300 150 150 expansion than steel so that with a com- 
Decks bie posite vessel the light alloy is put in com- 
Houses. pression with a rise of temperature. This 
subject has been investigated theoretically 
Passenger & cargo 16,000 Prom. “A,” 1,370 625 745 . . . 
liner. aad and and practically and its effect will be 
Sports Decks allowed for in design. The main advantage 
and houses | 
F 4 (bel Aluminium alloy bridge of 
These figures are based on a light alloy having an ultimate strength of 17 tons per “ Mesnelt = we perenne ad a 


sq. in. which is the minimum specification figure for the alloy A. 


W.6._ It also deep-sea cargo ship to be so fitted. (A/S 


satisfied the tentative rules of Lloyd’s Register of Shipping for Aluminium alloys. Nordisk Aluminiumindustri.) 


longitudinal strength of the ship, the scantlings of the 
bridge deck must be so determined that the safe stress 
in the deck will not be exceeded. It is also necessary 
in a composite design to ensure that the stress in the 
upper portion of the steel structure shall not exceed 
the safe working stress for the material. 

These problems have been investigated by Muckle 
and fully dealt with in two papers to the North-East 
Coast Institution of Engineers and Shipbuilderst. 

There are several advantages in using light alloys 
for superstructures and upper structural parts of ships. 
Firstly, weight is reduced in that part of the ship where 
reduction in weight is most desirable ; and secondly, the 
fact that the light alloys have a low elastic modulus 
means that while situated at great distances from the 
neutral axis the superstructures become lightly stressed 
members. Fig. 5 shows the type of stress distribution 
obtained in a vessel with light alloy upper parts com- 
pared with an all-steel vessel. In many cases the safe 


*Resistance to Buckling of Light Alloy Plates. Transactions North- 
East Coast Institution of Engineers and Shipbuilders, Vol. 64. 


. tSome Considerations in the Application of Light Alloys to Ship 
Construction and Application of Light Alloys to Superstructures 
of Ships, Volumes 60 and 62 of the Institution’s Transactions. 
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to be derived from the use of light alloys is the saving in 
weight. The other consideration is that up-keep costs 
are reduced by virtue of their greater resistance to corro- 
sion, which latter is an important factor over the life 
of the ship. 
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Fig. 5. Comparison of stresses in steel and composite hulls. 


It is not possible to generalise on how the initial 
weight saving should be used. Each vessel should be 
considered on its merits; weight saving may be utilised 
in the following ways :— 

(a) increase of cargo-carrying capacity ; 

(b) increased stability, or the same stability for re- 
duction of beam. 

(c) increased radius of action by increasing bunker 
capacity. 

(d) reduction of displacement or dimensions, resulting 
in reduced power for a given speed; and 

(e) reduction of draught which in small ships would 
enable access to shallower waters. 


Small Craft: 


There was a steady increase in the construction of 
small craft in light alloys between 1930 and 1939 which 
although interrupted during the war has greatly accelera- 
ted in the post-war years. Standard light alloy dinghies, 
lifeboats and other small craft are now readily available. 

From the first major application of 12 light alloy 
lifeboats for the s.s. Awatea in 1935 we have the position 
to-day when nearly all Liner companies are fitting their 
new ships with light alloy lifeboats. This application 
is not confined either to this country or to the passenger 
ship and it may reasonably be assumed that before 
long as many light alloy lifeboats will be supplied as in 
steel or wood. The lightweight of the alloy boat is of 
considerable importance to the designer in reducing top 
weight and so aiding stability. The corrosion-resist- 
ance is a further advantage over the steel boat and its 
fire-resistance and water-tightness makes it vastly 
superior to wood with the latter’s constant up-keep 
charges. 

The Services departments have produced many 
interesting examples of the light alloy beat such as 
airborne lifeboats, flarepath dinghies, the sectional 
motor tug for the Ministry of Supply and more recently, 


Fig. 6. Various heavy-flange sections, 
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the motor torpedo boat for the Admiralty and Firefloat 
for the Ministry of Supply. The advantages given by 
light alloys for coastal forces craft are that the lighter 
weight provide increased top speed or allow increased 
armament to be carried. Alternatively, extra fuel may 
be carried to extend the range. Their advantages over 
a wooden boat may be appreciated when it is realised 
that the soakage on a 75-ft. boat may add a ton to the 
weight with a resultant penalty of perhaps 2 knots at 
top speed. An additional advantage and one of con- 
siderable importance in war is that standard light alloy 
craft of this nature could be tooled up and produced 
in unit construction in large quantities if required and 
could be built for assembly elsewhere. Much of the 
work could be done by female labour. 


Research and Development: 

The introduction of any new material, particularly 
in a complicated structure subject to high loading of 
a variable character such as the ship, calls for consider- 
able theoretical and practical investigation and develop- 
ment before the problems involved are satisfactorily 
solved. 

The Aluminium Development Association has al- 
ready completed a series of fundamental tests on the 
effect of stresses on light alloy plates and riveted struc- 
tures. It has also tested complete superstructures and 
the programme in hand is continuous. 

The British Shipbuilding Research Association 
through its Light Alloy Panel has also a research pro- 
gramme which is complimentary with that of The 
Aluminium Development Association and also with 
the research work undertaken by the Admiralty. 

One of the important matters under investigation 
is of the most suitable shape of aluminium alloy sections 
for use in shipbuilding. Fig. 6 shows some heavy 
flange sections which are particularly suitable and which 
utilise to the full the advantages to be derived from 
light alloys. A series of practical tests with plating is 
in hand and it is anticipated that the results will enable 





Fig. 7. Aluminium alloy deck casing and bridge of trawler. 


sections to be used which will provide optimum econo- 
my in weight and cost. 

Another very important programme is that on 
riveted joints, for despite the most comprehensive data 
for light sheet and small diameter rivets used in aircraft 
construction, little authoritative data was available on 
the strength of aluminium alloy riveted joints in the 
heavier plate and with rivet diameters of § in. to 1} in., 
such as is required for shipbuilding. The problem 
includes the choice of the correct alloy for cold or hot 
working, the clearance required, the most satisfactory 
form of rivet head, point and shank taper, spacing, 
edge distances and caulking and the effect on the strength 
of different methods of driving rivets. All these 
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Fig. 8. Shallow-draught passenger ship 

with long bridge superstructure in alu- 

minium alloys. Gea Aluminium Co., 
td. 


problems are being actively investigated 
so that concise instruction can be given 
for riveting heavy ship’s structures. 

Considerable work is being done ™ 
on the effect of the mechanical proper- 
ties of the alloy due to cold working 
by flanging, shaping, forming, etc., and 
other work is in hand to determine the 
effects of shock and impact loading on 
the strength of aluminium alloys and 
notch sensitivity. 

Concurrently with this work the 
aluminium industry is concentrating 
on the production of larger and heavier 
plate so as to provide the shipbuilding 
industry with plates of a size and thick- 
ness which will lead to economical 
fabrication. 

Riveting is so far the accepted standard for heavy 
structural work but welding is being actively investigated 
by the industry and by outside research departments. 
The result of work during the past few years indicates 
that welding by the argon arc has definite possibilities 
for the future. The corrosion problem is virtually 
eliminated since no flux is required and the concentra- 
tion of heat leads to higher mechanical properties and 
soundness of weld. It is not too much to hope that 
within a reasonable measure of time argon arc welding 
may become a practical method of joining ship’s plates 
on a commercial basis. 





Fig. 9. Trawler’s bridge showing riveted aluminium alloy 
construction. (fames Booth & Co., Ltd.) 


Semi-structural Applications : 


The light-weight corrosion resistance of aluminium 
alloys leads inevitably to their consideration for items 
of a semi-structural nature which require to be moved 
and for purposes where cleanliness is essential. Hatch 
covers have already been mentioned and there are many 
applications particularly in passenger ships where 
sliding partitions and doors are needed. 

In the holds of tramp ships there is a field for the 
application of light alloys to the fittings required for 
grain cargoes, such as shifting boards and feeders. 
One shipowner has suggested the possibility of using 
sliding sections of light alloy to provide a grain division 
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below the hatchways in ships having permanent cenire- 
line bulkheads. The feeders could, perhaps, be of a 
sectional character with facilities for stowage when not 
required. In addition, limber boards might well be 
in light alloys providing a clean strong platform which 
is easy to remove for getting at the bilges. This same 
shipowner has also thrown into the pool for considera- 
tion the possibility of designing a ship suitable for both 
bulk and package cargoes where the horizontal ’tween 
deck could be moved to provide a vertical division to 
prevent the shifting of bulk grain and capable of being 
replaced for the carriage of package cargo. Such a 
possibility could only be achieved with a light strong 
structure and it may well be that with light alloys this 
can be realised, thus providing a dual purpose ship. 

With the carriage of foodstuffs, cleanliness is 
essential. Wood, which has heretofore been the most 
common material for the lining of refrigerated and 
fish-holds, can never overcome the disadvantages in- 
herent in a soft surface liable to scoring and the ab- 
sorption of contaminated moisture. During recent 
years there has been an ever growing appreciation that 
a metal surface provides the only true solution to this 
problem and various metals such as galvanized steel, 
zinc, stainless steel and aluminium alloys have been 
tried. Results have shown that aluminium alloys pro- 
vide all the desirable characteristics of a surface which 
is free from porosity, is easy to clean and which maintains 
a bright appearance. Its light weight compared with 
the other metals increases its suitability for ship work 
and many of the large refrigerating vessels now coming 
into service are being lined throughout with aluminium 
alloys. 

In the trawler’s fish-hold the conditions are even 
more severe. All fishing vessels use ice to keep the 
fish in good condition. On leaving port up to one-third 
of the fish-hold capacity is filled with ice. The hold 
is divided into a number of compartments and each 
compartment is built up with a number of shelves on 
each of which is placed a layer of ice a quantity of fish 
and a further layer of ice on top. In the past the vertical 
bulkheads and horizontal shelving were built up from 
wooden boards which very quickly became sodden 
with contaminated water and which, however well 
cleaned at the end of the trip, could not after a few 
voyages completely be freed from bacterially laden 
particles or offensive odours. The modern trawler 
hold is, therefore, not only changing over to aluminium 
alloy lining but to permanent bulkheads and boards in 
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the same material to the great advantage of the quality 
of the fish landed. It is also interesting to note that 
aluminium alloys are being used in ever increasing 
numbers for the fish boxes in use on the quay and in the 
carriage of the fish from port to retailer. 

Economics : 

There is unanimous agreement that aluminium 
alloys give substantial advantages in the construction 
and fitting out of ships. The main deterrent to their 
use is cost and it cannot be expected that any pronounced 
reduction from its present price will be forthcoming 
in the immediate future. Those concerned must, there- 
fore, face this problem and although the initial cost of 
the finished parts may be much higher than their steel 
equivalent this should not be allowed to influence the 
fullest consideration being given to its use. The first 
cost of any article, although of considerable importance 
to our immediate economy is by no means the ultimate 
factor. What is of importance is that we get the product 
we want and having got it that it does not require to be 
renewed periodically or be subject to high upkeep 
charges. This is true whether it be a house, a motor 
car, or a ship, or any other product of a consumable 
nature. 

The ship is designed and built for a normal life 
which may be estimated at 25 years. During that 
period its function is to earn sufficient money to pay 
back the capital expended in order to build a new ship 
and give a modest return to those who have lent the 
money. Upkeep charges can be one of the main 
contributory factors which either make a ship a commer- 
cial possibility or not. The utmost care is given to the 
quality of materials used in the propelling and auxiliary 
machinery and highly skilled trained engineers are in 
constant attendance to see that this machinery is not 
abused. Any improvement in the performance whether 
it be an increased horse-power per unit weight or any 
reduction of fuel per horse-power is of direct advantage 





Fig. 10. Aluminium alloy sandwich-type insulating panels, 
with sealing strips, in a trawler’s fish-hold. 
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Fig. 11. Bridge deck structure, funnel casing and mast of 
aluminium alloys in the transatlantic passenger liner “ Stock- 
holm ” (Swedish American Line.) 


and in this sphere aluminium alloys are playing their 
part. 

If in the structure or semi-structural parts rust and 
decay call for heavy upkeep and painting charges and 
possible renewals then these costs must be offset against 
any higher initial outlay if other materials not subject 
to these charges are used. Major overhauls and re- 
pairs mean that not only is the ship idle and therefore 
not earning, but that during a lay-up port dues and other 
charges have to be met and many thousands of pounds 
can be lost in this way. 

There is now sufficient evidence available to show 
that the aluminium alloys specially developed for mar- 
ine purposes can stand up to the conditions with notice- 
able reduction in painting and up-keep charges. Such 
examples as the hull of Diana II which, after 18 years’ 
service in peace and war is virtually in the same con- 
dition as woen launched, amply demonstrate the dura- 
bility of the special marine aluminium alloys for ships’ 
structures. The light alloy funnel casings used by one 
London tug owner on all his craft since 1914 not 
only gave a welcome reduction in top weight but out- 
lasted funnel casings in steel. The amount of upkeep 
charges will vary with every ship and the service on 
which she operates and where economies can be effected 
in repair and maintenance a greater scope is provided 
for initial capital expenditure. If also by the use of 
aluminium alloys the competitive efficiency of the ship 
can be materially raised then that ship is in a better 
position to withstand the effect of the troughs in inter- 
national trade and prove over its whole life that it can 
give a better return on the capital employed. 


Figs. 4, 7, 10 and 11, by courtesy of The Aluminium Development 
Association. 
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Rubber in Shipbuilding 


By Dr. JAMES LAwrieE (British Rubber Development Board). 


SHIPBUILDING, in common with other branches of 
engineering, is mainly concerned with the utilization 
of metals and a vast amount of metallurgical knowledge 
has been built upon the results of practical experience 
and the guidance of research. When it is realised that 
a modern battleship, for example, uses no less than 75 
tons of rubber in its construction, it will readily be 
appreciated that this increasing consumption has come 
about by the fact that rubber is the most satisfactory 
material for many purposes in ship and boat building. 

The chief property possessed by rubber is that of 
great elasticity, a feature due to the kinked, chain-like 
structure of the rubber molecules which, if stretched, 
tend to become straightened out and to return to their 
original state on release of the tension. Although 
steel also possesses elasticity its origin is entirely differ- 
ent and the elastic properties of the two materials differ 
widely. Thus, the extension of a steel bar by 1 per cent 
needs a force of 150 tons per square inch, whilst rubber, 
with a range of elasticity of some 800 per cent of the 
original length, needs a force of only about 3 lb to bring 
about a 1 per cent extension, i.e., smaller by a factor of 
100,000 compared with steel. 





(Metalastik Ltd.) 


Fig. 1. Trailing link coupling. 


Salient use of rubber in shipbuilding is that of 
vibration absorption and this usage has been brought 
about by what is perhaps the most outstanding discovery 
in this field, the fact of rubber-to-metal bonding which 
enables rubber to be used in shear as well as in com- 
pression. There is a number of methods of securely 
and permanently attaching rubber to metals and such 
bonding is now an everyday matter; cements and 
adhesives are successfully employed in the form of 
chemical derivatives or products of natural rubber, 
gutta-percha or balata, rubber solutions or latex suitably 
compounded with albuminous or protein materials. 

Synthetic resins have also been employed but 
chemical bonding by means of alloys offers, perhaps, 
the most satisfactory system to enable the fullest use 
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of the flexible and elastic characteristics of rubber to 
be used. Method of choice is usually the brass-plating 
process in which the metal part is cleaned and given an 
electro-deposit of brass. Contrary to common practice 
it is unnecessary to have a mechanically rough surface 
but it is, of course, important to ensure perfect adhesion 
of the brass to the steel or other metal. The rubber 
shapes can then be moulded, bonded and vulcanised 
in one operation to the part. 

The reasons for the tenacious strength of the bond 
between rubber and metal are not yet fully understood— 
the bond may be primarily either physical or chemical— 
but the fact remains that rubber to metal bonding does 
function, and functions extremely well, as shipbuilders 
throughout the world are aware. 

Antivibration mountings form one of the more 
important uses of bonded rubber-to-metal applied to 
ships’ engines. Vibration is oscillatory and, when the 
sprung mass comes to rest between successive impulses, 
it is known as shock. These shocks and impulses can 
be insulated by the absorptive properties of rubber, 
whereby the shock is dissipated; but the better method, 
known as isolation, is that which protects against vertical 





Fig. 2. Flexible oscillating and swivelling ball joint. 
(Silentbloc Ltd.) 


vibration, the mass being supported on soft rubber 
springs having a steady static deflection due to the weight. 
Springs used in this case are those capable of use in 
compression, shear and tension. Here it might be said 
that, with rubber-to-metal bonding the union is so 
strong that, if a break occurs, it is rarely if ever at the 
bond surface. 

Although antivibration mountings cut down the 
engine noise to a large extent, sound suppression is 
important in ships of all sizes and types, and walls of 
cabins can usefully be lined with rubber materials of 
the foamed latex type. Research has shown that the 
absorption of sound is caused by friction of the air, 
by which the energy of sound is converted into heat, 
the incident sound-wave travelling in opposite direc- 
tions to be absorbed by the material. Foamed rubber 
offers an excellent means of sound absorption and, as 
there is no adverse effect caused by painting the surface, 
interior decoration of cabins can be carried out despite 
the novelty of the wall covering. The use of this 
material in ships is new, but there is no doubt that it 
will be increasingly adopted in the future. 

The problem of lubrication of propeller shafts 
running in submerged bearings presented considerable 
difficulties until the use of rubber overcame them. In 
submerged bearings it was almost impossible to keep 
out water, which diluted the oil, and gritty sand which 
clogged the lubricant and scored the shaft. The prob- 
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lem wes solved by the development of ‘ Cutless ” 
bearings—-soft, fluted rubber sleeves, extremely slippery 
when wet and amazingly resistant to wear and abrasion. 
Lubricated by water the rubber enables greater speeds 
than could be attained with any other lining material, 
often for ten times as long without renewing either 
bearing or shaft. The surface of wet rubber has the 
lowest known coefficient of friction and, at high speeds, 
this is comparable to the friction found in good ball- 
bearings. The rubber bearing, lubricated by water, 
is not in contact with the bearing surface of the shaft 
but is completely separated by a film of water, the 
fluted construction facilitating water lubrication and the 
prompt expulsion of abrasive materials. 

These rubber lined bearings, first designed for 
speedboats, are now made for ocean-going vessels and 
have many applications apart from immersed shafting 
systems ; they now form part of various types of pumps, 
an important factor being their effect of reducing vibra- 
tion and eliminating noise. 

Deck coverings form a vitally important part of the 
usé of rubber in shipbuilding and a number of composi- 
tions are available for external as well as below-deck 
purposes. Latex/hydraulic cement mixtures, much 
used in road construction, are finding their place in 
shipping. Rubber latex is an emulsion of rubber in 
water, and this is mixed with the cement. The action 
is simple to follow—cement will take up water and 
recrystallise to form a binder for stone or other hard 
substance. If this water is replaced by an emulsion 





Fig. 3. Double cone couplings. (Metalastik Ltd.) 


such as rubber latex, the water in the latex is taken up 
by the cement and the rubber is dispersed throughout 
the whole mass. By altering the mixture of the emul- 
sion, cement and fillers, a wide range of products can 
be made to meet special requirements. Rubber cement 
mixtures of this type are stronger than cement alone, 
possessing resistance to the effects of salt water and 
having a valuable flexibility and excellent adhesion to 
deck, floor or wall surface. A very important asset is 
that rubber cements of this nature can be applied in 
situ by means of a spray gun. 

Rubber compositions, applied to the hull, are used 
to smooth down the irregularities of overlapping shell 
plates. The use of these compounds notably lessens 
friction and reduces resistance to the water when 
steaming at speed. The flexibility of the rubber com- 
ponent ensures that any shifting of the plates does not 
cause damage to or dislodge the composition, which 
is also unaffected by changes of temperature. 

The question of corrosion of metal parts is the 
cause of considerable trouble and new work has recently 
produced a protective covering which might well find 
application in shipbuilding for the protection of ex- 
posed metal parts. It has been found that the inclusion 
of up to 5 per cent sodium benzoate in latex provides a 
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Fig. 4. Disc and barrel t gg flexible power transmission 
couplings. (Dun Special Products Ltd.) 


film which prevents oxidation, or rusting, but which 
can easily be stripped from the article or part when it 
is required. Already such skin coverings are used for 
laying up ships and service vehicles, etc., such as tanks 
and guns. Shipbuilders will not be slow to investigate 
the potential uses of this protective covering for the 
safeguarding of those metal parts which, used infre- 
quently, become corroded. 

Chlorinated rubber is also used as an undercoat 
for the protection of iron and steel against corrosion 
and one such compound consists of a chlorinated rubber 
binder containing over 92 per cent of zinc, the combina- 
tion giving a high degree of protection. 

It is perhaps unnecessary to mention the uses of 
rubber for the insulation of electrical wiring, etc., but 
the use of rubber hose deserves special attention as it 
is not always realised that hose can be obtained in types 
suitably graded for individual jobs. Thus Pressure 
hose includes an inner lining which is the sealing 
membrane carrying the fluid. This membrane is 
reinforced against the internal pressure by a number 
of plies of rubber-impregnated fabric. For further 
reinforcement and protection a steel spiral is often 
fitted over the outside of the hose. 

Suction hose differs in that the sealing membrane 
and reinforcement plies are built on the outside of an 
internal wire spiral, which serves to prevent the collapse 
of the hose under the external pressure. 

Recently there has been announced the complete 
inversion of the normal electrical insulating properties 
of rubber, and specially compounded rubbers as heat- 
providing elements are now manufactured. Conductive 
rubber is made in sheet form which becomes a heating 
element simply by attaching a suitable electrical con- 
nection to it and completely enclosing the rubber 
lead-in into the heater proper with ordinary insulating 
rubber. By vulcanising, firm mechanical anchorage is 
provided, as well as a waterproof seal, a matter of some 
moment in its shipping use. By the use of this new 
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maierial a new style of heating all or part of a ship is 
opened up, and it is already successfully used in America 
for this purpose. The flexibility enables the panels 
to be bent around awkward corners and the conductive 
rubber heats up to about 115 degrees. It can be used, 
for example, in refrigerators to prevent sweating, and 
enables a hold to be kept at a constant temperature. 
Cost of this style of heating is comparable to that of 
other types of heating by fuel, etc. 


Plastics in 


THE application of plastics in the shipbuilding industry 

is comparatively new. Whilst experiments were 

carried out for various engineering applications in 
the early 1940’s, the first all-plastic boat was built 
in 1946 and reported in 1947 (“‘ The U.S. Navy Plastic 

Boat Program,’ by Commander A. C. Bushey Jr., 

U.S.N.R.). 

It was assumed that the plastic boat would weigh 
less than a wooden or metal boat of the same dimensions. 
Other advantages were also expected which would 
avoid the weaknesses experienced with timber 
construction, such as fatigue failure in and around 
screws, nails, bolts and other fasteners; dimensional 
instability and distortion; and dry rot and borer 
activity. 

The first contract called for the construction of 
28 ft laminated plastic boats, over-all length 28 ft 11 in, 
beam 10 ft 3 in, depth 6 ft 10 in. The material used 
was resin-impregnated fibrous glass lamination (FIBER- 
GLAS). The moulding equipment consisted of :— 
(1) A polished female hull mould of $ in thick aluminium 

plate supported by a welded steel basket. 

(2) A polished female deck mould of § in aluminium 
plate supported by a steel structure. 

(3) A synthetic rubber bladder, approx. } in thick, cut 
and formed to the shape of the hull, fitted inside the 
two mould halves and inflated during moulding to 
press the laminations against the female mould 
half. 

The mould was heated by coils of } in steam pipes. 

Twenty layers were laid in the hull mould, resulting 
in a finished wall thickness of 4 in at the bottom, 
tapering to ;j; in at the gunwale. 


Fig. 1. 12-ft Low pressure laminated plastics sailing boat. 
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Space prevents discussion of the many other appli- 
cations of rubber in shipbuilding, however, mention 
might be made of rubber in paints, the possibility of 
oil-resisting rubbers, etc. The British Rubber Develop- 
ment Board, London, is happy to give information on all 
matters concerned with the use and applications of 
rubber and it is evident, from the foregoing, that rubber 
holds a place of increasing importance in the ship and 
boat building industries. 


Shipbuilding 


Mechanical! strength figures and physical properties 
in comparison with other materials used for boat- 
building are shown in Table I. 

A finished 12 ft low-pressure laminated plastics 
— boat moulded by the Plastics Division, Chemical 
Dept., General Electric Co., Pittsfield, Mass., U.S.A., 
is shown in Fig. 1 and the mould is illustrated in Fig. 2. 


Three rope holes and four oar lock sockets with 
metal inserts are moulded in the boat, and outboard 
motors may be easily attached. A plastic foam is 
used in the seats and gunwale to give a permanent 
buoyancy to the boat. 

From the economic aspect, in comparison with 
orthodox methods as applied to a similar boat in wood a 
90 per cent saving in hull construction time and 45 per 
cent saving in man-hours are reported. The mould 
costs, however, are amortised only by the production of 
40 boats, in this particular instance. 

Among other appiications, various plastic materials 
are constantly used as load-carrying members in 
shipbuilding. Jicwood Ltd., of Weybridge, Surrey, 
have developed various resin-impregnated wood-base 
materials with improved overall properties, which 
make them particularly suitable for this purpose. One 
of their products, marketed under the name of 
‘* Weyroc,” is available with a paper or veneer surface 
and is used for linings. The boards are usually butted 
together without concealing the joints by cover strips, 
as the boards are perfectly warp-free. Washbasins, 
cabinets and mirrors are fitted straight into the Weyroc 
boards, without requiring fixative inserts. Weyroc is 
also used in the shipyard and repair yard for cabin 





Fig. 2. Low pressure thermosetting resin and glass material 
mould for lightweight boat. 
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a special lightweight ‘‘ expanded” core, 





sandwiched between facings of veneer, 
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furniture, chart boards, notice boards and bulkhead 


and alleyway linings. 


Due to the impregnating resin, 


the material has a higher resistance to flame spread and 
combustibility, as well as higher resistance to vermin 
mildew and fungi growth, than ordinary timber. 

Where high mechanical strength is required, the 
material ‘“‘ Hydulignum ”’ has been successfully used. 





Fig. 3. 


Bearings for variou: 


is uses. 


(Tufnol Ltd.) 


This material consists of thin beech veneers impregnated 
and moulded to form a homogeneous material, easily 
workable with ordinary wood-working tools. 
Average mechanical properties according to grade :— 


Tensile strength 20-40,000 psi 
Compression strength  10-17,000 psi 
Shear strength 2- 5,300 psi 


An interesting development for various kinds of 
constructional work is the material known as ‘“‘ Jablex,”’ 
developed by Moulded Components (Jablo) Ltd., of 


Croydon, Surrey. 
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It is a composite panel comprising 


nesses ranging from ;'5 in to 4 in and in 

the following variety :-— 

(1) With wood veneer incorporated, resulting in a 
polished wood appearance. 

(2) With cream-sprayed finish (non-cellulose) giving a 
smooth matt suface. 

(3) With natural brown finish. This is the standard 
colour and can be painted if desired. 

(4) With ‘‘hammered” finish, where a_ reflective 
appearance is not required. 


( 








Fig. 4. Bulkheads nies passageway in s.s. “ Antigua.” 
(Holoplast Ltd.) 
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Fig. 5. ‘“‘Holoplast” laminated structural plastic panels 
and lining sheets in s.s. “ Registan.” (Work executed by 7. 
Redhead & Sons, Ltd.) 


(5) Acoustic panels—with improved sound-absorption 
properties for ships’ cinema ceilings, lift shafts, 
ships’ telephone head booths, etc. 

The latest applications for Holoplast in shipbuilding 
are bathrooms and mosquito doors. 

An important engineering problem is the thermal 
insulation of ships, and this is an interesting field for 
plastic applications. The Expanded Rubber Co. Ltd., 
of Croydon, has developed the following range of 
materials in this connection :— 


‘ Onazote —Expanded ebonite in the form of boards, 
for thermal insulation, buoyancy work, 
sandwich construction. 

Rubazote —Soft expanded rubber. 
Plastazote —Expanded vinyl plastic in the form of 


boards, for sandwich construction. 

Thermazote —Expanded phenol-formaldehyde in the 
form of boards, for thermal insulation at 
elevated temperatures. 

There are various other applications of plastics in 
shipbuilding, but only an attempt can be made in the 
limited space available, to give a brief description of 
them :— 

Decorative laminates are used extensively for 
panelling, window sills or window shades, and table 
tops. Phenolic urea and melamine resins are used as 
bonding materials which makes it possible to create 
translucent and opaque colour effects and designs. If 
the laminate is to be attached to a supporting structure 
such as plywood or fibre board, the decorative liner is 
bonded to only one side of the core. 

Paper liners are often printed to simulate grained 
woods. Other decorative effects are achieved with 
fabric-woven cotton liners or other synthetic fibres or 
glass fibres. These fabrics may be decorated with 
designs. Thin veneers of fine grained woods are also 
used, protected by an overlay of translucent uncoloured 
resins. 

The laminates have good mechanical strength and 
high resistance to moisture and severe weathering 
conditions, and special grades are not marked by 
burning cigarette ends nor stained by acids and alkalis. 

The better known products in this field are 
“Formica ” and ‘‘ Delaforce,’’ manufactured by De La 
Rue Insulation Ltd., London, W.1., and ‘‘ Warerite,” 
manufactured by Warerite Ltd., Ware, Herts. 

The use of extruded thermoplastics, especially the 
newer plastics, polyethylene, nylon and polyvinylidene- 
chloride (P.V.C.), is expanding, and may be used in 
shipbuilding, especially for wire insulation because of 
their superior ageing qualities, higher dielectric strength 
and, in some cases, better flame resistance. Extruded 
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Fig. 6. Weyroc linings in s.s. “ Carthage.” (Ficwood Ltd.) 


plastic tubing, in flexible and rigid forms, resistant to 
oil, acids, etc., is also available. 

Plastics mouldings are also used in ships for various 
purposes. An interesting engineering application is 
the use of mouldings with electric convection ovens. 
They are perfectly safe in use, as no insulation problem 
arises, the complete heating assembly being housed in a 
plastic moulded body. 





Fig. 7. Marine portable thermovent space heater with auto- 
matic cut-out. (E&. K. Cole Ltd.) 

Well established designs in this field are the 
‘*Thermovent”’ ovens made by E. K. Cole Ltd., 
Southend-on-Sea; ‘aere are portable and built-in 
types available, both being extensively used in British 
and foreign ships. 

The above examples show that there is still plenty of 
scope for co-operation between plastics technicians, 
naval architects, and marine engineers, which will 
inevitably react to their mutual advantage. 
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DESIGN TRENDS ANH 


IN the first part of this paper an attempt was made to 
enumerate some of the problems regarding the external 
appearance of machine tools and to show that these also 
raise technical and production problems. Conversely, 
new processes and techniques present new problems 
regarding appearance. Some examples of effective 
lathe design consistent with reasonable cost have been 
illustrated. While many of the points made are gener- 
ally applicable to machine tools, particular reference 
was made to lathes. As design cannot be reduced to 
a formula, it was thought appropriate to illustrate 





OF MACHINE TOOL 


design trends within some classification, lathes being 
selected because, apart from being the most universal 
machine tools, their functional requirements are such 
that they retain a certain identity of form, at least, as 
long as their conventional conception is adhered to. 
Even so, owing to limited space, only centre lathes and 
single-spindle automatics could be dealt with. 


TRAVERSE MOTION 












Fig. 20 (left). Stepped 

shaft being copy- 

turned on Fischer 
lathe. 


TOOL MOTION 





Fig. 21 (right). Kinematics of 
tool motion when turning a 90- 
deg. angle on a Fischer copying mi \ 
athe. \ son 

N 





















































~ RAPA 





OD | rrr» 


| 





Fig. 22. Schematic 
arrangement of hy- 
draulic control of 
Fischer copying lathe. 
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LATHES—PART Il. 


In continuing the discussion on lathes, it is partly { 


the intention to enlarge upon certain features which 
previously were only briefly mentioned, and partly to 


extend this survey to British industrial products not 7 
referred to in the first section. In the concluding | 


section, milling machines, grinding machines, and some 
special-purpose machines wiil be discussed. 


To pick up the threads, it is suggested that we @ 
concentrate on the Fischer copying lathe shown in Fig. | 


14 of Part I. Fig. 20 shows a close-up view of Fig. 14 
which illustrates the ease of chip removal and disposal. 
The dial in the top right-hand corner is for the purpose 
of computing spindle speeds. The copying range is 
indicated by the workpiece in Fig. 24. The cutting 
motion of the tool is from right to left ; for decreasing 
diameters, angles of up to 30 degrees to the centre line 
can be turned, while for increasing diameters, cuts of 
up to 90 degrees to the centre line can be taken and, 
consequently, right-angled flanges, shoulders and faces 
can be machined. As previously pointed out, the 
copying slide is mounted at an angle of 60 degrees to 
the centre line. Therefore, when the tracer (19) in 
Fig. 22 contacts a shoulder on the template, the carriage 
moves downwards in its inclined slide, necessitating an 
additional longitudinal forward motion of the tool. In 
other words, the tool motion is the resultant of a 
longitudinal traverse motion and a downward motion 
along the copying slide, Fig. 21. In abandoning the 
identity of form which characterizes the conventional 
lathes, this new mechanical design created a new 
appearance of great inherent simplicity. To appreciate 
to the full extent this simultaneous improvement in 
both form and function, a description of the working 
of the lathe by reference to the schematic illustration 
in Fig. 22 should not be inappropriate. 

The main driving motor (1) drives the main spindle 
(3) through a gear box (2). Clutch (4) and brake (5) 
reduce the starting and stopping time to a minimum. 
The motor (7) moves the tailstock barrel (6) in the 
direction selected on switch (8) when the foot-bar 
switch (9) is depressed. Upon completion of approach 
or withdrawal, the motor (7) stops automatically. 

The plate template or prototype (10) is placed be- 
tween the adjustable supports (11) in front of the 
machine. 

_ The feed drive to the carriage is taken from the main 
spindle (3) by shaft (12) through the feed gear box (13) 
and reverse gear (14). The rapid traverse movement 


Fig. 23 (top). Continuously changing profile of handle made 
possible by copy-turning. (Bottom) E ical idera 
tions dictate such a shape when turning on an ordinary lathe. 
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PRODUCT DESIGN 
AND DEVELOPMENT 











Fig. 24. Workpiece Sees copying range of Fischer 
athe. 


to the carriage is effected by constant-speed shaft (15) 
through the same reverse gear. The feed and rapid 
traverse movement can take place in either direction. 

The feed carriage serves as oil reservoir (16). The 
gear pump (17) which supplies oil under pressure to 
the hydraulic system is driven from shaft (15). The 
copying slide (18) on which is mounted the copying 
tool is hydraulically controlled by tracer (19). The 
spring (20) holds the control aperture (21) open. The 
oil fed by pump (17) builds up a pressure in chamber 
(22), whereupon the copying slide is moved upwards 
until tracer (19) comes into contact with the copying 
template and the control aperture (21) is thereby 
narrowed. The pressure in chamber (23) rises until 
it is equal to the pressure in chamber (22) and the 
movement of the copying slide discontinues. When, 
carried along horizontally by the feed movement, the 
tracer comes into contact with an elevation on the 
template, a depression of the tracer finger follows. 
This restricts the control aperture (21) and pressure in 
chamber (23) increases. The carriage is moved down- 
wards until the pressure on the tracer is reduced and 
balance of pressure between the two chambers is re- 
stored. If, on the contrary, the tracer encounters a 
depression in the template, spring (20) enlarges the 
control aperture, the pressure in chamber (23) falls, and 
the copying slide (18) is again moved upwards by the 
pressure in chamber (22) until the balance of pressure 
is re-established. The arrow in Fig. 22 clearly shows 
the path taken by the cutting tool when it is automatic- 
ally retracted and the carriage returns to its starting 
position. 

The Fischer lathe, on the whole, undoubtedly fits 
into the picture of design to principles referred to in 
Part I, for want of a better term, as the ‘‘ Continental ” 
outlook. It derives its high aesthetic attraction from 
carefully evolved functional considerations, resulting in 
a massive homogeneous form. Like the Loewe lathe, 
it carries on top of the headstock a rimmed tool tray 
integral with the casting (Figs. 14 and 24). The spindle- 
speed selecting levers and their panel adhere strictly 
to a purely functional form, suggestive almost of 
austerity restrictions. There is, perhaps, a lesson to 
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Fig. 25. Monarch “ Air-Gauge Tracer-Packaged Unit” 


fitted to Monarch lathe. 





Fig. 27. Lodge & Shipley “ Copymatic ” lathe. 


be learned here by those with the “‘ Continental ” out- 
look. In regard to aesthetics as applied to machines, 
it should be pointed out that the copying lathe, or for 
that matter the ordinary lathe with copying attachment 
permits increased freedom in aesthetic design. The 
designing of parts with an eye to beauty is often ham- 
pered by considerations of manufacture; curved and 
frequently changing profiles, both internal and external, 
often cannot be economically produced, except by 
copy-turning. Fig. 23 demonstrates this by its illus- 
tration of a correctly profiled handle (top) which can 
be copy-turned, and a handle (bottom) on which 
restrictions are imposed by economical factors inherent 
in ordinary lathe work. 

The introduction of automatic means such as those 
previously mentioned eliminates repetitive measure- 
ments, expensive form tools and multiple tool set-ups. 
Thus, reduced operator fatigue is an important contri- 
butory factor towards achieving greater output of a 
high and uniform quality. The copying attachment 
fitted to the Monarch lathe, Fig. 3, is known as the 
“* Air-Gauge Tracer-Packaged Unit” representing a 
refinement of the ‘‘ Air-Gauge Tracer ”’ first introduced 
in 1947. This new development provides an individual 
motor drive for the lathe carriage feed, and automatic 
cycle operation is obtained. The ‘‘ packaged” unit 
includes an electronically controlled motor drive 
coupled to the right-hand end of the leadscrew. The 
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Fig. 26. Monarch “Keller” tracing attachment on new 


Monarch Roll Turning lathe. 


control system provides stepless variation of the carriage 
feed rate. A floor stand carrying the control panel for 
the unit may be positioned for maximum convenience 
of the operator, Fig. 25. 

A new Monarch Roll Turning Lathe is template- 
controlled and incorporates ‘‘Keller Controls’’’. The 
Keller control mechanism consists of a magnetic clutch 
drive and a feed change box attached to the right-hand 
end of the lathe. Fig. 26 shows the template and 
tracer mechanism, and a roll being form-turned. 

Fig. 27 represents a rear view of the ‘‘ Copymatic ” 
all-hydraulic tracer-controlled Lodge & Shipley lathe 
shown in Fig. 8. Thislathe, being fully described 
elsewhere,’ will not be discussed here. Contrary to 
Monarch’s ‘‘ Packaged Air-Gauge Tracer,” the ‘‘ Copy- 
matic’ is a purely functional attachment. It would 
perhaps serve as an exercise for the imagination of de- 
signer students if they were to attempt to “‘ re-design ” 
this attachment with an eye on industrial design ob- 
jectives. 

French developments in copy-turning are com- 
paratively recent. Sculfort-Fockedey have developed 
a ‘“‘hydro-copying ’’ device which may be of some 
interest. Fig. 28 shows the rear view of a lathe fitted 
with this firm’s copying attachment, and Fig. 29 re- 
presents a view from above. 

Last, but by no means least, the copying attachment 
of the Metropolitan-Vickers Electrical Co. is one of the 
most ingenious methods so far devised to provide the 
essential link between the template and tool post— 
achieved, in this case, by an electro-magnetic tracer 
and electronic amplifier. Figs. 30 and 31 show the 
front and rear views of the copying attachment first 
seen at Olympia last year,!® while Fig. 32 shows the 
longitudinal and cross-feed drives on a 20-inch Lang 
lathe and the amplifier cubicle. The operator’s con- 
trol unit can be seen in Fig. 30. Both from the func- 
tional and aesthetic points of view, this is an example 
of the best British practice. 

Readers may have noted that the Metropolitan- 
Vickers copying attachment was the first reference to 
British work in this paper. The reason lies in the fact 
that there are few British lathes which are aesthetically 
commensurate with the high quality of material and 
workmanship for which British machine tools are 
reputed. During the War, except in the case of special 
war-purpose designs, development of new types was 
halted, and to satisfy the post-war sellers’ market, pro- 
duction was necessarily concentrated on obsolescent 
types. All this has now changed, and with the help 
of a growing community of good industrial designers 
and the propagation of good design by the Council of 
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Industrial Design, Britain is likely to bring out modern 
and good-looking lathes second to none. Already there 
are several outstanding grinders, milling machines and 
special machines (to be discussed in the last instalment 
of this paper) and some, especially smaller, types of 
lathes that are indicative of things to come. On the 
other hand, it is still possible to discern some remnants 
of earlier American ideas which have resulted from the 
advocacy of “‘ industrial design ” without a clear grasp 
of its meaning. These attempts at applied decoration 
mostly consist in parallel vertical or horizontal lines or 
even in embellishments to ‘‘ relieve the monotony ”’ of 
large areas, ventilation louvres grouped so as to form 
a pattern, and other features such as oversized trade 
marks and name plates of poor typographical quality. 
If some bad design features are indicated in the following 
this is only because it is when these are placed side by 
side with good designs that the relative perfection 
aimed at can best be appreciated. It is felt that through- 
out this paper, a recurring difficulty is that of endeavour- 
ing to discuss industrial design in written terms ; this 
cannot be done satisfactorily any more than is the case 
when writing about art, which can only be practised 
and experienced. Criticism is thus disarmed, for good 
design can only be gauged in purely relative terms. 
Aesthetic standards are too vague to allow of their rigid 
definition or general acceptance. Nevertheless, the 
need for finding the contemporary idiom in machine 
tools was realised early enough," and it is also recognised 
that this is a lengthy process. 

Among British lathes, beginning with the small 
ones, there is the Pultra Micro Lathe 17. The manu- 
facturers of this lathe were kind enough to supply a 
case history, which, by reference to Figs. 33, 34, and 35, 
illustrates many a point made in Part I concerning the 








Fig. 29. “ Hydro-Copying ” device seen from above. 
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Fig. 30. Copying attachment showing tracer head and local 
control unit (Metropolitan-Vickers). 





Fig. 31. Rear view of tracer, template and workpiece (Metro- 
politan-Vickers.) 





Fig. 32. View showing gear boxes and amplifier cubicle 
(Metropolitan-Vickers). 


trend of development from earlier types. 

The “‘ original design ” of the Pultra lathe, Fig. 33, 
was based on the watchmaker’s lathe, which was manu- 
factured by various firms on almost identical lines and 
used for the production of watch, clock, and instrument 
parts. The versatility of this small lathe with its 
numerous accessories for milling, drilling, grinding, 
dividing, etc., was soon realised by the Forces and 
industry at the beginning of the War, and many mach- 
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Fig. 33 (top left). Pultra lathe, original 
design. 


Fig. 34 (top right). Pultra lathe, improved 
design. 


Fig. 35 (right). The new Pultra 17. 


ines were running continuously on the 
mass production of sometimes larger 
and heavier parts than were ever 
intended to be manufactured on such 
small machines. 

War-time requirements, demanding 
greater production through higher 
speed and heavier cuts, and, at the 
same time, greater accuracy, led to the 
*‘improved design,” Fig. 34, having 
a more rigid construction throughout 
without sacrificing the interchange- 


Fig. 36. Stuart Davies Short-bed lathe. 


ability of beds, headstocks, tailstocks, slides, collets, etc., 


” 


of the “‘ original design.”’ A capstan slide, automatic 
bar feed, and various accessories were added. 

The decision to increase the sturdiness of the 
headstock by closing it through a solid connection of 
both bearings, and to arrange the headstock pulley so 
that the lathe can be driven with an endless belt from a 
driving unit placed either on the bench at the back of 
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the lathe or underneath the bench, resulted in the 
present construction, the NEw PULTRA 17, Fig. 35, 
which facilitates handling and cleaning and follows 
the modern tendency to improve appearance by giving 
more pleasing and restful shapes and colours. 


Concluded on page 299 


Fig. 37. Myford ML7 lathe. 
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ENGINEERING & MARINE EXHIBITION 


Incorporating 


THE WELDING EXHIBITION 


The 17th Engineering and Marine Exhibition, organized by F.W. Bridges & Sons, Ltd., with the patronage 


and active support of The British Engineers’ Association, The Society of Motor Manufacturers and 
Traders, The British Electrical and Allied Manufacturers’ Association, The Institute of Welding and The 
British Acetylene Association, will be held at Olympia, London, from 25th August to 10th September. 
It will be the greatest exhibition in the long series inaugurated in 1906. Over 500 firms will display the 
latest products of British engineering industry. The interest of the British Government is reflected in 
the exhibits of the Department of Scientific and Industrial Research and the Export Department of the 
Board of Trade. In the limited space which we have been able to devote to a brief description of some 
important exhibits we give a preview of the Exhibition which will demonstrate the high standard of 
British technical knowledge and manufacturing techniques. 


A ships’ auxiliary diesel-electric generating set and 
a stationary oil engine, with clutch and gearbox coupled 
to a wire line coring reel, will be the two principal 
exhibits to be shown by A.E.C. Limited on Stand No. 
3, Row N, National Hall. 

An identical generating set will be shown on the 
B.T.H. Stand No. 5, Row N, National Hall. 

Both these sets will follow two similar units which 
have recently been shipped to Australia for installation 
in the new diesel-electric ferries now being built for the 
Port Jackson & Manly Steam Ship Co., Ltd., Sydney, 
N.S.W. 

Both sets incorporate the A.E.C. type A212, 6 
cylinder, 9.6 litre, ships’ auxiliary engine having a 
continuously rated output of 100 bhp at 1,500 rpm and 
include a closed fresh water cooling circuit and the 
“* A.E.C.-Ricardo ’? Comet Mk. III combustion system. 

The engine to be shown will be direct-coupled to 
a B.T.H. 50 kW, 115 volt, D.C. marine type generator 
running at 1,000 rpm both machines being mounted 
upon a combination steel bedplate fabricated by B.T.H. 
The set on the B.T.H. stand will incorporate an Ampli- 
dyne mounted behind the 40 kW generator. 

The A.E.C. stationary oil engine will be shown 
coupled to a ‘‘ Woodfield ” improved wire line reel for 
coring and swabbing which has been developed by the 
Woodfield Hoist Co., Rochester, Kent. 

This A.E.C. type A211, 6 cylinder, 9-6 litre, station- 
ary oil engine has been developed for oil field duty and 
is equipped with a large capacity single plate clutch 
and 4-speed and reverse gearbox. The continuous 
rating is 100 bhp at 1,500 rpm whilst an intermittent 
rating of 125 bhp at 1,800 rpm provides the power for 
the performance figures quoted above. 

A large capacity radiator, incorporating oil cooling 
elements, in conjunction with an engine-driven fan 
and a thermostatically controlled system, ensures effi- 
cient cooling under all temperature and tropical condi- 
tions. 

Air, for the drum clutch operation, is supplied by an 
engine-driven Westinghouse air compressor having an 
output of 9 cubic feet of free air per minute, whilst 
starting is of the 24-volt electrical type, the unit in- 
corporating batteries, dynamo and voltage regulator. 

The Woodfield reel has a single line operating depth 
of 12,000 ft for coring and is capable of well servicing 
to 5,000 ft of 24 in tubing with four lines up. 

The drum will spool 12,000 ft of 3 in diameter line 
and the gear spread is arranged in four shifts for loads 
varying from 12,850 lbs. at 196 ft per minute to 2,000 
Ibs. at 1400 ft per minute, the loads and line speeds 
being computed from the bare drum. 

The drum friction clutch is of the Fawick Airflex 
type designed for 100 lbs per square inch air pressure 
engaging the fre rolling drum which is mounted on 
large anti-frictiox. oller bearings. 

The main cha... transmission comprises a heavy 
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duty treble roller type chain enclosed in an oil type 
chain case. 

A number of these coring reels have already been 
supplied for operation in Venezuela, Colombia, British 
Borneo, and Holland. 


The stand of Albright & Wilson Ltd. is divided 
into two parts, showing displays on one side of Water 
Treatment, and on the other, of some of the many 
products which incorporate Silicone derivatives. 

Soldium Phosphates and Sodium Metaphosphate 
(CALGON) are used in the treatment of boiler feed 
and cooling water to prevent scale formation and corro- 
sion. Among its many other uses Calgon has valuable 
applications in the paper making and textile industries 
and in manufacture of detergents. 

Among the versatile Silicone products now com- 
mercially available are :—Fluids—for damping and 
hydraulic systems ; Compounds—heat-stable water re- 
pellent insulating materials for sealing high tension 
ignition systems and high frequency equipment, for 
use as mould release agents and foam inhibitors ; 
Greases—special lubricants for valves and bearings 
operating at exceptionally high and low temperatures ; 
Resins and Varnishes—which are heat-resistant and 
Waterproof; and Silastic Rubber—which remains 
serviceable over a very wide temperature range. 


George Angus & Co., Ltd., will show on Stand 5, 
Row M, Ground Floor, National Hall, transmission 
belting of all types, machine cut gearing, friction 
fabrics, Gaco oil seals and precision mouldings, fire 
fighting equipment, protective clothing and mechanical 
goods in leather, rubber and asbestos. 

Of special interest will be :—‘‘ Northumbria ”’ 
leather belting—made from the centres of selected 
hand-dressed ox strap-butts. ‘‘Gatan” industrial 
leathers—specially developed for use in hot oil and dry 
heat and wherever conditions are too severe for other 
tannage leathers. ‘‘ Fire Fighter ’’ hose—consisting of 
a circular woven cotton jacket lined with a double 
layer of high quality rubber reinforced with cotton 
duck. Weighs no more than a first class unlined hose. 
**Texcela”’—a solid’ woven hair belt with special 
pulley gripping face and toughened edges. 


Applied High Frequency Ltd., an associated 
company of A. C. Wickman Ltd., Coventry, will be 
showing at Stand 6, Row P, National Hall, a complete 
range of their induction heating equipment ; all units 
will be in operation, producing a variety of fabricated 
parts by brazing and soldering, and a large range of 
products and components which are being produced 
on this type of semi-automatic equipment. 

The equipment will include the newly introduced 
A.H.F. 20 kW Induction Heater equipped with a 
hand-loading fixture for the hard brazing of bicycle 
front forks ; an automatic soldering unit for the first 
bottom soldering operation on pressure stove founts 
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+». ready to steer into new seas, towards new opportunities ; ready 
to try new methods and materials? Morganite carbon is an explorer’s 
material. Its self-lubrication, resistance to heat, and chemical inertness, 
are constantly discovering new uses. Have you heard about the 
improved packing or gland ring for instance? It has been developed for 
rigorous conditions —for sealing hot dry gases and non-lubricating fluids 
at high pressures and at high rotating shaft and reciprocating rod speeds. 
If you would like to know more, ask us about the unequal segment 
packing or gland ring. Better still, if you have a sealing problem at all, 
whether a pump or a turbine, let our engineers help you: they have 
charted most of these seas and will help you to steer a safe course. 


REGISTERED TRADE MARK 


MORGANITE Carbon 


GLAND RINGS FOR PUMPS 
ANB COMPRESSORS. 
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Unequal segment gland ring in use. Principle 
of operation available on request. 
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incorporating a standard A.H.F. 5 kW generator and 
worktable fitted with an air-operated four-position 
turn-table which automatically indexes through 90° at the 
end of every heating cycle (see illustration.) This exhibit 
will clearly show that repetition soldering operations 
can be very easily performed by unskilled labour 
and that the quality of the product is generally improved 
by this fabricating method. Components for this 
demonstration have been supplied by the Valor Com- 
pany Ltd., of Birmingham ; a 5 kW A.H.F. Induction 
Equipment will be shown brazing the tips onto Tungsten 
Carbide Tools. The simplicity of changing over from 
one type of production to another on A.H.F. Induction 
Heating Equipment will be demonstrated on a 1 kW 
equipment which will perform brazing and soldering 
operations on a variety of components. The sealing 
of machine parts for export packaging is being efficiently 
performed by inserting such parts in an envelope of 
plastic sheeting, bonded by H.F. heating to provide a 
completely airtight container. A 1 kW A.H.F. 
Plastic Bonding Equipment will be demonstrated bond- 
ing a variety of simple articles. 


Among the complete range of engines displayed by 
Associated British Oil Engines Ltd., on a very 
striking stand, embracing two adjacent island sites in 
the centre of the National Hall, are two new engines 
not previously exhibited. One of these is a marine 
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version of the “ Petter’? AV2 small twin cylinder 
vertical diesel engine (10 s.h.p. at 1500 r.p.m.). 

The Petter AV2 marine propulsion unit consists 
of an AV2 engine similar in every respect to the well 
known industrial version with various additions to 
adapt it to marine conditions : a Meadows 2 : 1 epicyclic 
reverse and reduction gear box, a plunger type water 
circulating pump and a separate plunger type lubricating 
oil pump for the gear box are fitted. The latter is 
mounted on the gear end of the engine remote from the 
flywheel and the whole unit is totally enclosed. 

The other new engine is one of a new range of 
vertical diesel engines (12 to 36 B.H.P.) known as the 
Petter ““B’’ Type; the model shown here is the “B2” 
twin cylinder industrial engine (12 to 18 B.H.P. at 
1000 to 1500 r.p.m.) 

Other exhibits include a Mirrlees “‘ HFRBS-8 ” 
eight cylinder turbo-charged marine propulsion engine 
rated at 1100 s.h.p. at 300 r.p.m., a Mirrlees-Brush 
Marine Generating set comprising a “ TLB6”’ six 
cylinder engine coupled to a 175 kW Brush D.C. 
Generator; a McLaren MR5, five cylinder marine 
propulsion engine ; a McLaren-50 kW marine auxili- 
ary generating set ; a self-contained 40 kW McLaren- 
Brush alternator set ; a Petter “ SS4M_”’ four cylinder 
Superscavenge marine propulsion engine, a Petter 
** AV2” combination marine auxiliary set, a “ Petter 
Fielding’? FH horizontal diesel engine, and a number 
of small Petter Diesel and petrol industrial engines. 

The McLaren marine, the Petter Superscavenge 
Marine, the Petter Fielding horizontal and two small 
‘* Petter ” engines are all sectioned or partially sectioned, 
fitted with Perspex doors and motorised for slow speed 
running. 


British Ermeto Corporation Ltd. will exhibit 
on Stand 51, Inner Row, Gallery, Grand Hall, approxi- 
mately 500 different types of Ermeto high pressure 
pipe couplings designed to suit all kinds of metallic 
tubing, including copper, steel, stainless steel, alu- 
minium, brass, bundy, etc. These fittings will repre- 
sent only a very small portion of the many thousands 
of different pipe fittings which can be supplied. 

The simple technique of making an Ermeto joint 
will be explained and demonstrated, whilst its extra- 
ordinary pressure holding qualities will be given prac- 
tical expression by the use of a small pump capable 
of sustaining pressures up to 15,000 lb per square inch. 

There will also be a display of photographs showing 
industrial applications of Ermeto fittings. 


The exhibit of The British Oxygen Company, 
Ltd., on Stand 15, Row E, Ground Floor, Grand Hall, 
will show the Company’s range of equipment relating 
to oxy-acetylene manual welding and cutting, machine 
cutting, flame hardening, flame spinning, flame cleaning, 
manual and machine Argon-arc welding sets and a 
Unionmelt automatic welding machine as used in many 
shipyards and boilerworks. 

Experienced staff from the sales technical service 
will be in attendance to give advice on all aspects of 
welding and its kindred subjects. They will also 
demonstrate general welding equipment and the new 
Cutogen manual cutter with its new one-piece nozzle. 
The latest developments in Argon-arc welding, both 
machine and manual including the water-cooled torch 
allowing higher welding currents and thus an increase 
in metal thickness, will also be demonstrated. 


The British Resistance Welding Machine 
Manufacturers, who are members of the B.E.A.M.A., 
will exhibit on Stand 21, Row A. 

Their combined Stand will show how lower manu- 
facturing costs and faster production result from the 
use of the resistance welding processes, and is divided 
into four bays on which will be shewn actual products 
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Call and see 


TUFNOL 


at the 
ENGINEERING and 


MARINE EXHIBITION 
Olympia, Aug. 25 - Sept. 10 


on 
STAND No. 9 


ROW P, GROUND FLOOR 
NATIONAL HALL 


Machines more easily than metal, half 
the weight of Aluminium, an electri- 
cal insulator, resists corrosion. Tufnol 
is of extreme value to the engineer 
and is used in thousands of different 
ways in almost every industry. 


It may be that 
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fabricated by flash and butt welding, seam welding, 
spot welding and projection welding. 


On Stand No. 5, Row N, Ground Floor, National 
Hall, The British Thomson-Houston Company is 
exhibiting marine propulsion and auxiliary equipment ; 
Mazda lamps and lighting equipment for ships and 
dockyards ; and electrical plant for various industrial 
applications. 

BTH propulsion equipment includes turbo-electric, 
AC and DC diesel-electric, and electro-magnetic coup- 
lings with gears for diesel engine drive. Three interest- 
ing items for DC diesel-electric propulsion are exhibited. 
These form part of the equipment shortly to be installed 
in place of reciprocating steam engines in the “‘ Bal- 
gowlah ” double-ended ferry, which operates in Sydney 
Harbour and is owned by the Port Jackson and Manly 
Steamship Company. 

The equipment, which operates on the constant 
current series system, includes four 320-kW DC diesel- 
driven generators and four 615-hp DC motors, two of 
which drive each propeller through a 790/158-rpm 
reduction gearbox. A current of 1000 amperes cir- 
culating through the main power circuit, comprising 
the generator and motor armatures, is maintained within 
close limits by an Amplidyne which supplies and con- 
trols generator excitation. Speed control and reversal 
is obtained at the motor fields, while the possibility of 
over-loading the diesel engines under any running 
condition is eliminated by the use of a motor field 
supply bucking Amplidyne. 

The three ‘“ Balgowlah”’ exhibits are an 8}-ton 
propulsion gearbox, which during the Exhibition will 
be driven by a geared-motor unit and fitted with 
“Perspex ”’ covers so that the meshing of the gears can 
be seen ; two generator panels ; and an auxiliary engine- 
driven generator set (AEC/BTH) with Amplidyne (Fig. 1.) 

The gearbox is a product of the BTH Rugby Gear 
Factory, one of the most modern of its type in the 
world. 

The range of BTH marine auxiliary equipment 
includes geared turbo-generator and turbo-alternator 
sets, diesel generators and alternators, and a wide range 
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Fig. 2. 


of motors, control gear and switchgear for both DC and 
AC supply. 

Auxiliary generating plant is represented by a 5- 
stage, 6000-rpm impulse type, 500-kW steam rotor, for 
one of six geared turbo-generator sets now on order for 
the Shaw Savill and Albion Line. 

DC marine motors and starters and AC motors for 
both marine and industrial purposes are on view. 

BTH tachometer equipments and a selection of 
magnetos, as supplied for engines with 1 to 6 cylinders 
for fishing vessels, motor launches and lifeboats, will 
also be shown. 

Among the exhibits of plant for industrial use are 
electric motors of various kinds up to 40 hp, including 
lift and flameproof motors, a 3 hp geared-motor unit, 
fractional horsepower motors, and geared motor-units 
of the fractional horsepower type. 

A working demonstration of ‘‘ Emotrol ” (electronic 
motor control) is a fascinating and instructive exhibit. 
The equipment, which uses thyratrons for controlling 
the speed of a DC motor, provides automatic speed 
regulation to within or — 2 per cent over a wide 
speed range, current limit control, acceleration at con- 
stant current, and dynamic braking. The unit operates 
on AC mains, and no rotating machinery, other than 
the motor, is required. 

Another working exhibit is a Thrustor operating a 
workshop crane brake mechanism suitable for a motor 
of about 60 hp. The standard oil tank is replaced by one 
made of ‘‘ Perspex ”’ so that visitors can see the simple 
but effective operation of a BTH Thrustor under actual 
working conditions. 

A selection of ‘‘ Fabroil” silent running, non- 
metallic gears will be exhibited. 

BTH has now acquired the right to manufacture 
compressors, etc., incorporating the patented diffuser 
system, developed by the Oerlikon Company. Each 
diffuser consists of a single-spiral volute and a straight 
conical diffusing passage. Generally, four diffusers, 
spaced 90 degrees apart, are used: these provide a 
high adiabatic efficiency. 

A model of a BTH Multi-stage Air Compressor, 
designed for 20,000 cub. ft per min, 100 lb per sq inch 
discharge pressure, is exhibited (Fig.2). This compressor 
incorporates the ‘* Oerlikon ” patented diffuser system 
to obtain high efficiency of compression, and has five 
stages of intercooling, each consisting of four tubular 
coolers. 
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We now have a sixth drive, which, 
like the sixth sense, is almost uncanny. 
A machine that must be seen to be 
believed—and you can see it in August 
at the Engineering & Marine Exhibition 
(Welding Section) on Stand No. E.18, 


where it will be revealed for the first time. 


HANCOCK 


for versatile oxygen cutting machines 


HANCOCK & CO. (Engineers) LTD. 
PROGRESS WAY - CROYDON -: ENGLAND 
Telephone : CROydon 1908 ~- Telegrams: Hanco, Croydon 
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“ Uni-Start”’ Motor Control Switchboard. 


The main exhibit of Brookhirst Switchgear Ltd., 
Chester, at Stand 53, Inner Row, Gallery, Grand Hall, 
comprises an actual flow diagram control board de- 
signed and manufactured for Lever Bros., Ltd., for 
installation at their Port Sunlight works. The board 
is connected up and in full operation. It demon- 
strates how precise information about the flow and 
storage of material can be given at a remote central 
station by means of visual flow indication. Pilot lamps, 
together with an illuminated mimic diagram of the plant 
layout, show by lines of light, arrows, etc., which routes 
are in use. Control is initiated at the flow diagram 
board, pushbuttons and control switches, etc., being 
built into the mimic flow lines. 

Another exhibit is one of several multi-motor control 
boards being supplied for the re-built House of 
Commons. 

Automatic electrically-operated soot blowers are 
increasingly used for electricity generating stations and 
on board ship. An example of the associated motor 
control board which is designed to the requirements 
of Clyde Blowers Ltd. forms another part of the 
exhibit. This board is typical of a number on order 
for new water-tube-boilered vessels. This exhibit will 
be in partial operation to demonstrate the control and 
operation of soot blower units which are also included 
in the Exhibit. 

In addition to the above a comprehensive range of 
standard Brookhirst motor control equipment, as com- 
monly used throughout industry, is exhibited. This 
equipment includes hand-operated and automatic 
starters of all types for industrial and marine service, 
and accessories such as pushbuttons, limit switches 
and control switches. 


Chamberlain Industries Ltd. are exhibiting on 
Stand 9, Centre Row, Gallery, National Hall. This 
company has recently completed some interesting I.C. 
engine conversions. The Sterling Admiral Marine 
Petrol Engine which has been designed for E. Boat 
propulsion to run on high octane aviation fuel, has 
been modified to operate successfully on T.V.C. 
Paraffin and Town or Producet Gas. 

George Cohen, Sons & Co., Ltd., will exhibit on 
Stand 1, Row L, Ground Floor, National Hall, sheet 
metal and woodworking machinery. 

Notable among the exhibits is the new ‘“‘ Weybridge” 
gang slitting machine of which light (30 in by 22 G), 
medium (36 in by 8 G) and, possibly, heavy gauge 
models will be shown. Our illustration depicts the 
light gauge model. The exhibits will include the 
re-designed Coborn-Wadley combined punching, shear- 
ing, cropping and notching machine ; the new single- 
ended power shearing, cropping and notching machine, 
Coborn type guillotine shearing machines, plate bending 
rolls and all-steel press brakes. Associated companies 
of “‘ The 600 Group of Companies,’ Browett Lindley 
Ltd., T. C. Jones & Co., Ltd., Metalclad Ltd. and 
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K. & L. Steelfounders & Engineers Ltd. will be repre- 
sented on the stand with their specialised products 
and equipment. 

The Chesterfield Tube Company Ltd. have 
chosen their exhibits on Stand 6, Row H, Ground 
Floor, Grand Hall, from seamless steel water and steam 
drums up to and including 990 mm. internal diameter, 
seamless steel air/hydraulic accumulator bottles de- 
signed for working pressures of more than 200 atmos- 
pheres, cold drawn seamless steel steam pipes for high 
pressure steam installations, solid drawn steel headers 
for boilers, super-heaters and economisers, seamless 
steel stainless steel tubes manufactured from fully 
austenitic, weld decay free molybdenum and tungsten 
bearing steels the present manufacturing range of which 
includes 610 mm. internal diameter, the largest stainless 
steel tube ever to be produced by the solid drawn 
process, and all kinds of seamless steel cylinders for 
compressed gases and air. 
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STAND 54 OUTER ROW 
GALLERY GRAND HALL 


We invite you to inspect a selection of our 
Industrial Blowers exhibited on this stand. 


CAPACITIES UP TO 12,000 C.F.M. 
PRESSURES UPTO IOP.S.I. (Single Stage) 
40 P.S.1. (Two Stage) 


VACUUM UP TO 15’ HG (Singie Stage) 
20” HG (Two Stage) 
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Industrial Blowers: are used in many industries 
where oil-free air at low pressure is required, also in 
the chemical industry for handling corrosive and 
other gases. 

Desirable features include: |. low mechanical friction, 
for there is no contact between the rotors and the 
casing: 2. high volumetric efficiency because high 
quality materials allow fine clearances, therefore 
minimum slip losses: 3. wide speed range with 
fixed volume per revolution: 4. all Marshall blowers 
guaranteed free from defects in materials and work: 
manship for 12 months. 


Engine Superchargers: for petrol and diesel 
engines applied to stationary plant or road and 
marine transport up to 3,000 engine b.h.p. advantages 
are these: |. no separate controls are needed: 
2. immediate acceleration response: 3. small in 
size and weight: 4. simple design, reliable in service: 
5. low initial cost: 6. no high operating temperatures 
involving the use of special materials. 


Gas Booster: specially developed sealing enables 
this blower to be guaranteed leak-proof. Self: 
contained lubication system. 


Vacuum Pumps: The Marshall blower works 
equally well under pressure or suction, or a combina- 
tion of both. 
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Commercial X-Rays Ltd. and Gamma-Rays 
Ltd. are exhibiting on Stand 53, Outer Row, Gallery, 
Grand Hall. The exhibit will be devoted to non- 
destructive examination of all metals in the form of 
castings, forgings, welding and welded fabrications. 

As radium and radon seed sources are now available 
for indusrry, the advisory service offered at this stand 
will be of very topical interest. Our illustration shows 
the latest type of operating container available in all 
sizes for containing from the lowest strength of source 
required up to that for containing one curie of radon. 

The display of Cossor Radar Ltd. on Stand 7, 
Row V, Ground Floor, Empire Hall, will include the 
latest Cossor marine radar four-range model, which 
has Ministry of Transport type approval. This equip- 
ment comprises the scanner unit with echo box, the 
indicator unit, the main rack and the alternator. 

A replica of a Cossor marine radar shore-based 
station will also be shown. The console which houses 
the indicator is typical of several specially designed 
display units already provided on various installations. 

The Coventry Victor Motor Co., Ltd., are 
showing on Stand 8, Row J, Grand Hall, a fully repre- 
sentative range of their 5/7 hp and 7/9 hp Diesel engines 
and power sets. 

An entirely new air-cooled Diesel with 4 hp nominal 
rating will be shown the first time. A 7/9 hp Marine 
Diesel with built-in water circulating pump piped up 
to the water circulating system will also be exhibited. 

Power sets on show include the radiator-cooled 
power set shown in the illustration. It is completely 
self-contained with provision for direct drive by coup- 
ling or power take-off via flat belt or Vee belt drive 


pulleys. 





Crompton Parkinson Ltd. will exhibit on Stand 
5, Row W, Ground Floor, Empire Hall, the Nelson 
stud welding equipment. Electric arc method of weld- 
ing ferrous studs in less than one-tenth the time taken 
to tap or fix by other means. Standard studs and a 
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variety of special types, up to } in dia are welded with 
a gun weighing 5 lbs., and easy to handle in any position. 
The operator only has to load and locate the gun, then 
by pressing a button the weld is made automatically. 
D.C. and A.C. motors. Different types and enclosures 
for engineering and marine drives. Switchboard and 
portable instruments for electrical measurements. Lamps 
and fluorescent tubes ; high efficiency fittings of modern 
styling. ‘‘C.M.A.” ship wiring cables. Fire-resisting 
and flame-resisting types. 


Crossley Brothers Ltd., the oldest makers of 
I.C. engines in Great Britain and the only large scale 
manufacturers of both two and four cycle Diesel engines, 
are exhibiting at Stand 13, Row G, Ground Floor, 
Grand Hall. 

A pointer to the trend of modern development may 
be Crossley’s exclusive concentration at Olympia on the 
two cycle type of Diesel engine. There are four 
examples covering a range from 180 bhp to 1800 
bhp for marine propulsion and for locomotive pur- 
poses, although equivalent land type engines are manu- 
factured. The exhibit includes the largest engine in 
the show and this engine is shown running under its 
own power. It is an eight cylinder marine propulsion 
unit of 1500 bhp standing 6 ft 6 in high and 23 ft 
long. Another exhibit of outstanding interest is a 
twelve cylinder ‘‘ Vee ”’ type engine for high powered 
main line locomotives developing 1800 bhp direct 
coupled to an electrical generator and all mounted on 
three point suspension. 





Then there are smaller straight line six-cylinder 
marine propulsion units, the types concerned being 
representative of powers from 100 up to 800 bhp 
which have been installed in a wide variety of vessels 
all over the world. 

All the engines shown are distinguished by their 
pleasing design and beautiful finish. Those not actu- 
ally running under their own power on the stand are 
caused to rotate slowly by means of concealed electric 
motors, and ‘“‘ Perspex ” inspection doors and interior 
lighting enable prospective purchasers to see how the 
engine works. 

A sound and colour film will be shown on an in- 
dependent Stand near to the main one. The film, the 
second edition of ‘‘ Power for Ships” gives a clear 
demonstration, in a port controlled Loop Scavenge 
Engine, of the operation of “‘ Exhaust Pulse Pressure 
Charging,”’ which created so much interest at the 1947 
Exhibition. It also includes a substantially revised 
and enlarged section dealing with many types of ships 
on the high seas. 


Shown for the first time, the largest exhibit on Stand 
J.12, Ground Floor, Grand Hall, of The Darlington 
Forge, Ltd., will be a finished cast-steel Back-up Roll, 
12 ft 10 in long, with body 3 ft 10 in diameter and 
weight 17 tons. The licence to manufacture this 
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of roll was obtained from U.S.A. and a mission 
visited the patentees in America last year to acquire 
technical data required for the successful production 
of the rolls. 

Other exhibits include a Propeller Shaft 18 ft 8 in 
long, weighing 9 tons, a Forged Rudder Stock 4 tons, 
a Diesel engine Connecting Rod 8 ft long, 1} tons, and 
a Diesel engine Crank journal, 3} tons, all exhibits 
being fully machined. 

The Forge is one of the leading producers of Ships’ 
Structural Castings and Forgings, having been associated 
with such famous ships as the ‘‘ Queen Mary,” ‘‘ Maure- 
tania,” ‘‘ Nelson,” ‘‘ King George V,” ‘Prince of 
Wales,” ‘‘ Ark Royal” and more recently the ‘‘Orcades,”’ 
“ Himalaya,” ‘‘ Edinburgh Castle,” ‘‘ Rangitoto ” and 
many others. The nature and assembly of the Struc- 
tural Castings and Forgings is shown by two scale 
models of those supplied for the ‘‘ Queen Mary ” and 
“ King George V.” 


F. J. Edwards Lid. will exhibit at Stand 2, Row E, 
Grand Hall, four machines new to this exhibition, the 
BESCO Production Guillotine, Model 48-10; the 
BESCO Production Press Brake, Model 72-36; the 
BESCO Production Rotary Combination Machine and 
the VALJOH Automatic Dowel and Miulti-shape 
Turning Machine. In addition, there will be shown 
a selection of BESCO sheet metal working machines, 
including standard Folders, Guillotines, Swaging 
machines, Panel equipment, Bar Benders, Shears, etc. 


George Ellison Ltd. will be exhibiting on Stand 
8, Row R, Ground Floor, National Hall. The new 
“ Ellison’? Patent Hydraulic Control Valve designed 
primarily for the control of hydraulic presses on high 
pressure water systems will be on show for the first 
time. It is of the screw-down pattern with special 
features that allow foreign matter to pass between the 
seating faces when the valve is closing. Each time the 
valve is operated, a gentle wiping action takes place and 
hones the seating surfaces. This ensures freedom from 
leaks over long periods, even on dirty water systems. 





_. Maintenance can be carried out in the minimum 
time without the need of skilled craftsmen or special 
tools. All bodies are of forged Manganese Bronze 
and parts liable to wear are renewable. Interchange- 
ability is ensured by careful jigging so that worn parts 
may be easily replaced. 

Although intended primarily for use with water, 
the valves have proved themselves most satisfactory 
on oil systems. 

Installation is very simple, removable tapped steel 
flanges being provided for pipe connections. 


The English Electric Co., Ltd., will exhibit 
at Stand 3, Row K, Ground Floor, Grand Hall, selec- 
tions from their well known industrial, rail traction 
and marine diesel engines ranging from 165 bhp to 
3,500 bhp. 
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Two and four stroke cycle diesel engines, which 
are eminently suitable for industrial applications, are 
manufactured with powers ranging from 165 bhp to 
3,500 bhp in one unit. 

Engines designed specifically for all diesel electric 
rail traction duties are manufactured with a range of 
outputs from 220 bhp to 1,760 bhp. 

Marine engines for main propulsion duty, both 
diesel electric and direct drive through oil operated 
reverse reduction gearing, range from 165 bhp tc 1716 
bhp. Engines for marine auxiliary generating sets 
range in ovtput from 165 bhp to 1,600 bhp. 

Full information can be obtained at the stand, also 
on application to the Company’s Diesel Engine Sales 
Department, Willans Works, Rugby, England. 


An exhibit which will undoubtedly catch the 
eye on the English Steel Corporation, Ltd., Stand 
H.14, Ground Floor, Grand Hall, is the machined 
Forged Gear Wheel Rim, 11 ft 9 in diameter, which 
towers over one end. 3 ft 6 in in width and 3} in 
thick, this rim weighs just over 7 tons, and a 120 ton 
ingot forged under a 7,000 ton Electro Hydraulic 
forging press is required to make four such rims. 

Examples of engineering products of E.S.C. also 
include a Propeller Shaft, 17 ft 3 in long, typical of 
Ships’ shafting supplied up to 80 ft long, a forged 
Marine Rotor weighing 3} tons and a large Diesel 
engine crankshaft 10 ft long, weighing 1 ton. 


eP 


(Rear) Thornycroft six-throw diesel engine crankshaft. 
(Front) Not a drop forging. 

To round off the stand is an attractive display of 
smaller marine engine crankshafts, a large selection 
of Engineers’ Small Tools and Permanent Magnets, 
made at the Manchester works of E.S.C., as well as 
Files and Hacksaws. 


Firth Brown Tools Ltd. will exhibit at Stand 7, 
Row H, Ground Floor, Grand Hall, a complete range 
of Engineers’ Cutting Tools: Twist Drills, Combina- 
tion Centre Drills, Reamers, Milling Cutters, End 
Mills, ‘‘ Zeelock”’ Serrated Blade Milling Cutters, 
Type 3 Inserted Blade Cutters tipped with “ Mitia ” 
Carbide and Involute Gear Cutters. The application 
of ‘‘ Mitia’”’ Carbide for a wide range of purposes in- 
cluding Lathe Tools, Circular saws for plastics, densified 
woods, wear-resisting parts, &c., will also be shown, 
together with Butt Welded High Speed Steel Lathe 
Tools, High Speed Steel Tool Holder Bits, Ground 
Thread Taps, Ground Thread Chaser Dies (Radial 
and tangential), all types of screw thread tools; 
High Speed Steel Metal Slitting Saws and screw 
slotting cutters. ‘“‘Insto” Segmental type Circular 
metal cutting saws, machine knives for wood ; ig 
Speed Steel Cutter Block Knives. Shear Blades, 
Rivet Snaps and punches, cold chisels, Engineers’ Files 
and Saw Files; Hacksaw Blades, Circular and Band- 
saws for wood, running (live) centres. The “ Milleni- 
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cut” and “‘ Dreadnought ” Milled Files will be in use 
on steel, cast iron, copper, brass and other non-ferrous 
materials, whilst both the Variable and Fixed load 
Hardometer Hardness Testing Machines will also be 
demonstrated. 


Thos. Firth & John Brown Ltd. will feature on 
their Stand 7A, Row H, Ground Floor, Grand Hall, 
the following products :— 

Firth Brown ‘ Speedicut ’ High Speed and Alloy 
Steel Bars ; Forged Hardened Steel Roll; Marine and 
Engineering Steel Castings including Carbon steel 
Crank Castings, carbon steel crank web casting without 
balance weight, for marine diesel engine ; Gas Turbine 
Rotor ; Steel Weldments. A large die block ; Double 
flanged tyre for crane runner wheel ; Die ring for 30 in. 
Wood Frame Griffen Mill. Gear ring, base ring and 
super ring rotating gear for mobile crane and a Ball 
Race ring. The background of the Firth Brown stand 
will contain a series of large coloured photographs 
suitably illuminated to show the various steel pro- 
cesses carried out in their works, whilst the tensile and 
other properties of Firth Brown Steels, graded from 
mild steel to the highest tensile steels upwards of 100 
tons to the inch, will be physically demonstrated by 
the difference in loadings. 


A new Diesel Locomotive, the latest development 
in the range manufactured by John Fowler and Com- 
pany (Leeds) Ltd., will be exhibited on Stand I, Row 
M, Ground Floor, National Hall. This locomotive 
has been specially designed for arduous shunting 
duties and incorporates a number of new features, 
including the ‘‘ Fowler” synchromesh gearbox and 


Bo Beh 





positive electrical starting; improvements have been 
effected in accessibility and layout of equipment and the 
controls have been simplified. This modern diesel 
locomotive, up-to-the-minute in appearance and de- 
sign, presents many advantages: instant readiness for 
work at any time, low operating and maintenance costs, 
low fuel consumption, simplicity of control. A com- 
prehensive after-sales service now covers all locomotives 
operating in Great Britain. 

Customers are offered early delivery of these loco- 
motives, which are manufactured in 80 and 150 B.H.P. 
sizes. 


The Glacier Metal Co., Ltd., will exhibit on Stand 
52, Inner Row, Gallery, Grand Hall, Plain bearings and 
bushes: (a) Bronze backed whitemetal lined; (b) 
Bronze unlined ; (c) Steel backed thin and thick wall 
whitemetal and copper lead lined. 

Standard wrapped bushes: Range of nearly 400 
steel backed lead bronze lined bushes in English and 
Metric sizes made for delivery ex stock. 

Standard bronze bars: (a) Chill cast phosphor 
bronze bars supplied first machined on the outside 
diameter. (b) Precision finished lead bronze bars 
stocked in 7 in lengths and supplied ground on diameter 
and broached in bore to assembly tolerances. 

A standard range of tin base and lead base white- 
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metals supplied in ingot form in 5 in solid whitemetal 
die-castings in tin and lead base alloys for a variety of 
engineering and marine applications where anti-fric- 
tional properties are required. 


Sir George Godfrey & Partners Ltd. will exhibit 
on Stand 54, Outer Row, Gallery, Grand Hall, Marshall 
compressors : Selection from a highly developed range 
of precision built Roots positive displacement type 
blowers. The delivery capacities are from 50 to 12,000 
cubic feet of air per minute at delivery pressures from 
0—10 Ibs per square inch. They are designed foi the 
following applications :— 

Engine superchargers : These are suitable for a large 
range of two and four stroke petrol or diesel engines. 
Lubrication is either self-contained sump type or by 
an external oil supply. 

Industrial blowers: Uncontaminated compressed 
air for all industrial applications. Special blowers for 
corrosive gases. A blower complete on bedplate with 
suitable motor and drive. 

A range of filter/silencers and manifolds with 
standard mating flanges. 

Gas bcosters: With special sealing devices. 

Vacuum pumps: These will exhaust 30 to 6,000 
cubic feet per minute with intake depressions of 15” 
of mercury. 


On Stand 9, Row 0, National Hall, The Hamworthy 
Engineering Co., Ltd., will show their wide range of 
pumps, compressors and marine equipment. 

Three machines from the post-war range of single 
acting starting Air Compressors will be on show for the 
first time. The two-crank three-stage compressor 
shown in our illustration is designed for main starting 
duties, having a continuous rating of 163.5 cfm free 
air delivered against a working pressure of 600 psi 
at 500 rpm. This exhibit will be running at slow 
speed with the motion work illuminated and visible 
through transparent crankcase covers. 

The exhibits will include a 5 in vertical spindle 
marine pattern gear pump with a capacity of 60 tons 
per hour and a new marine pattern vertical spindle 
centrifugal pump of split casing design. 






















What is METALOCK? 


The METALOCK process is a precise engineer- 
ing method of making Cold Repairs to cracked, 
fractured or weakened 
machine parts or pressure 
vessels of cast or forged 
metals. 


All jobs are done by speci- 
ally trained service men 
and carry the METALOCK 
guarantee. We pride our- 
selves on our service— 
Repairs can usually be 
commenced within 48 


The illustration shows a METALOCK repair 
to a 4 ft. fracture in the crankcase of a 
900 H.P. Diesel engine installation. The 
fracture had been patched up and developed 
leakages, so that the owner of the installa- 
tion; a well-known maker af transport 
vehicles, decided to call in METALOCK. 
The repair was started and completed in one 


hours of survey. 
week-end without loss in operating time. 


METALOCK —- 


METALOCK is the Trage Mark of che METALOCK REPAIR SERVICE. Ine. Long island City, New York, for the special alley strips used in machinery repairs 
Exhibition 





METALOCK (Britain) Ltd., 638 Grand Buildings, Trafalgar Square, W.C.2 
Tel.: WHitehall 4803. Telegraphic Address: Metcastrep, Rand, London 














THE DUAL PURPOSE 
WELDER 


Low Power Metallic Arc Welding 
and 
The Twin Carbon Torch which will: 
WELD, CAST IRON, COPPER ALLOYS, 
SHEET STEEL, ALUMINIUM. 
LOCALLY HEAT FOR BENDING, 
} STRAIGHTENING, HARDENING, 
SOFTENING. 





Invaluable for Maintenance 
Obviates Acetylene Welding 
Effectively used by Inexperienced Operator 
Economical in Operation 
Saves its Cost in a Few Minutes 





Write for Demonstration in your Works 


EUTALLOY AND WELDING PROCESSES, Ltd. 
WOODHALL COURT, WELWYN GARDEN CITY. 
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Hancock & Co. (Engineers) Ltd. will be showing 
on Stand 18, Row E, Ground Floor, Grand Hall, 
Oxygen cutting and profiling machines : Longitudinal 
and ““U” arm profilers: machines for parting, pro- 
filing and cutting holes in tubes; straight and circle 
cutting machine ; machine for flame planing, gouging 
and plate edge preparation for welding. 

The majority of the above machines will be working. 

}On behalf of Weldcraft Ltd.—Equipment for gas 
welding and cutting, acetylene generators; welding 
rods; the Gasflux process for bronze welding and 
brazing. 


Hoover Limited will show on Stand 19, Centre 
Row, Gallery, National Hall, their range of Hoover 
fractional horsepower motors which comprises capacitor 
start motors, split phase start and three phase motors, 
used for all applications which are required to be 
powered by small motors of a range from } to } 
horse power. 

Some particular applications suitable for Hoover 
motors are as follows: Refrigeration, domestic electric 
washing machines, machine tools, compressors and 
pumps, food machinery, office machinery, dairy equip- 
ment, air conditioning, heating and ventilating plant, 
equipment for oil and coal fire heating. 


Alfred Imhof Ltd. will show on Stand 4, Row BB, 
First Floor, Empire Hall, a wide range of precision 
made metal instrument cases, racks, handles, etc., and 
samples of other fabricated sheet metal work applicable 
to marine electronics. 

Also shown will be a range of well designed towel 
rails, coat hangers and other cabin furnishings, and 
samples of refrigerator cabinets applicable to marine use. 


The Metals Division of Imperial Chemical 
Industries Ltd. wil! exhibit on Stand 8, Inner Row, 
Gallery, National Hall, Sheet, strip, tubes and extrusions 
in copper and copper base alloys and aluminium alloys ; 
wire in copper, brass, phosphor-bronze and nickel silver ; 
condenser tubes and ferrules in cupro nickel, Admiralty- 
brass, ‘‘ Alumbro,”’ etc.; corrosicn-resistant copper- 
nickel-iron tubes for sea water trunking, supply piping, 
etc. Plates and stayrods in copper for locomotive 
fireboxes ; scaffold tubes and extrusions for building 
purposes and checker plates for engine room and in- 
dustrial workshop flooring in aluminium alloy ; copper 
tubes to B.S.S. 659/1944 and Fyffe’s fittings to B.S.S. 
864/1945 for gas and water installations: ‘“‘ Kuterlon ” 
long length copper tubes to B.S.S. 1386/47 for under- 
ground services. 


The Incandescent Group, comprising the In- 
candescent Heat Co., Ltd., Metalectric Furnaces Ltd., 
Controlled Heat and Air Ltd., Selas Gas Engineering 
Co., Ltd., and Metal Porcelains Ltd., will exhibit at 
Stand 2, Row S, Ground Floor, National Hall. 

Two conveyors positioned diagonally on the stand 


will carry sixteen photographs each with a model of 


the various equipments manufactured by a company 
of the Incandescent Group. A selection from the 
following range of equipments will be shown :— 

Metallurgical Furnaces and Ancillary equipment 
for all industries fired by solid fuel, gas and oil, including 
normalising, annealing, gas carburising, galvanising, 
vitreous enamelling, hardening and tempering, bright 
copper brazing and annealing, mechanised sheet and 
strip furnaces and equipment, pottery and ceramic 
kilns, producers and automatic gas machines, foundry 
equipment, etc. 

Ovens of both batch and continuous types for paint, 
vitreous enamel drying, etc. ; tin printing ovens, spray 
booths, dust extraction and air conditioning plants. 

The complete range of metallurgical furnaces and 
equipment as manufactured by the Incandescent Heat 
Company Ltd., but heated with electricity, including 
also steel melting furnaces and high frequency induc- 
tion heating equipment. 
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Industrial gas and oil burners and valves for all 
purposes, automatic air proportioning and mixing 
apparatus, aluminium melting, tilting furnaces, tyre 
heating furnaces, ladle heating units, white metalling 
plants, laboratory equipment, etc. 

Vitreous enamel frits, oxides, etc. 


Johnson, Matthey & Co., Ltd.’s exhibit will take, 
in the main, the form of a combined display of their 
low temperature brazing alloys and the resistance weld- 
ing products of their associates, Mallory Metallurgical 
Products Ltd. 

For brazing, a new and versatile material, Easy-flo 
No. 2, low both in cost and melting point, is announced. 

Throughout the exhibition brazing demonstrations 
wiil be given. 





The Mallory fluted electrode, illustrated, which pro- 
vides a 70 per cent increase in cooling efficiency and pro- 
portionately greater working life, is another innovation 
which may be seen. An exact comparison between the 
heat-transference capabilities of these and conventional 
electrodes will be shown by a bench model. 

This section of the exhibit will deal also with the 
many other Mallory products and materials for welding, 
giving prominence to their standard electrode holders. 


Laurence, Scott & Electromotors Ltd. will 
exhibit at Stand 5, Row O, in addition to their standard 
range of equipment, new products which have been re- 
cently developed or re-designed. They include a range 
of D.C. motors which have been redesigned in 1949 and 
variable speed A.C. motors from about one to one 
thousand hp for hand and all forms of automatic 
speed control. 

A 300 amp welding generator will be exhibited and 
a 450 amp size has been put recently into production. 

Scott winches will also be shown, including the 
entirely new ‘‘ Scott Convertor”? which incorporates 
Ward Leonard control and is suitable for ships with 
A.C. supply for the auxiliaries. 
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A comprehensive range of marine diesel engines 
and industricl diesel power plants are exhibited by 
Leyla= 1 Motors Ltd. on Stand 6, Row V, Ground 
Fl-or, Empire Hall. 

Exhibits include the ‘‘ 600 ” 95/125 hp diesel engine 
shown in the illustration. 

The Leyland single-lever bridge control unit will 
also be exhibited. This new control operates the 





throttle by movement of one single lever from idling 
to full speed in either neutral, ahead or astern gear. 
The lever operates in conjunction with a gate which 
carries three horizontal slots inter-connected by a verti- 
cal slot. Movement of the lever vertically into a slot 
selects the gear, whilst a horizontal movement of the 
lever in any of the slots operates the throttle. 

Incorporated in the unit, and readily visible to the 
steersman, are the engine revolution indicator and four 
coloured warning lights, one each for thé engine oil 
pressure, marine-gear oil pressure, water temperature, 
and dynamo charging. A starting circuit switch, 
starter button, and inspection lamp sockets are mounted 
on the sides of the unit. 


ENGINE REVOLUTION 
INDICATOR 
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THE LEYLAND SINGLE~LEVER BRIDGE CONTROL UNIT 


The Lincoln Electric Company Ltd. will show a 
large range of Lincoln Arc Welding Accessories including 
several recent developments. These include the I.N.S. 
Holder, the new MFS fully moulded face shield with 
protective handgrip, and the R.C.M. Cable Connector. 

The electrodes will include Fleetweld 5, now used 
almost exclusively on pipeline and oil refinery work 
throughout the world. The SA. 150 Motor Generator 
will also be on view, and welding engineers will be 
available for consultation at any time during the ex- 
hibition. A full range of literature will be available 
at the Machinery Publishing Company’s stand in 
another part of the Exhibition. 

Technicolour films will be showing almost con- 
tinuously on the day-light screen. The films will 
include ‘‘ The Magic Wand Of Industry,” ‘‘ Prevention 
and Control of Distortion”? and “ Design for Arc 
Welded Structures.’’ A considerable number of speci- 
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mens and photographs will be available. Of particular 
interest are the photographs of the new Lincoln factory 
now building at Welwyn Garden City. These clearly 
illustrate the uses of welded design in improving the 
strength/weight ratio of all types of structural work. 


Thomas Mercer Ltd. will show on Stand 10, Inner 
Row, Gallery, Grand Hall, Navigational marine chrono- 
meters supplied with or without }-minute contacts. 

Master control panel fitted with electrical wind 
chronometer. Advance and retard for position errors. 
This chronometer control panel will be operating a 
small installation of $-minute repeater clocks. 

. 4$-minute repeater clocks, standard and silent jumper 
pattern in a variety of cases. 

Second repeater clocks in cases. 

Small electric wind lever clock giving }-minute 
impulses, operating small installation. 

8-day marine lever timepieces in cast brass cases. 

Special recording clocks and other mechanisms. 

Complete range of Mercer dial gauges and measuring 
equipment, including several gauges specially developed 
for the marine industry. One gauge of particular 
interest is the collapsible cylinder gauge for insertion 
through the injection hole in diesel cylinder head. 
Cylinder and crankshaft alignment gauges up to 36 in 


capacity. 


The Metropolitan-Vickers Electrical Co., Ltd., 
occupies Stand No. 16, Row H, in the Engineering 
and Marine Section, and Stand No. 11, Row G, in the 
Welding Section. A wide range of marine and welding 
equipment is shown, and, wherever practicable, is seen 
in operation. 

Gas Turbines from M.G.B. 2009. The original 
Metrovick gas turbine which has been in experimental 
service in the propulsion of M.G.B. 2009 will be on 
view with part of its outer casing removed. 

This was the first vessel to be propelled at sea by a 
gas turbine and was commissioned in August, 1947; 
it is a 116-ft triple-screw vessel, originally powered 
by Packard reciprocating engines. The large engine- 
room with its three-shaft arrangement enabled an 
M-V. gas turbine unit to be fitted experimentally in 
place of the centre engine without moving the existing 
wing engines. 

The gas turbine, which is designed for 2,500 shp, 
was rated at a maximum of 2,000 shp during trials. 
It comprises a gas generator consisting of a compressor, 
a combustion chamber and a turbine driving the com- 
pressor, followed by a power turbine and coupled by a 
reduction gear to the propeller shaft. 

After preliminary testing with the propeller shaft 
disconnected to check the operation of the trip gear on 
the control system, the boat went to sea under gas 
turbine propulsion on 14th July, 1947. The gas 
turbine was operated through its full speed range and 
proved satisfactory. The wing engines were then 
commissioned and combined engine trials were carried 
out. The maximum speed recorded was 33 knots, 1.5 
knots faster than the speed attained with the three 
Packard engines. 

A series of sea demonstrations arranged by the 
Admiralty included starting, accelerating and high- 
speed running both on the gas turbine alone and with 
all three engines. Starting was reliable and accelera- 


. tions from idling conditions to full power were per- 


formed in 11 secs; the engine could be started from 
cold and accelerated to full power in less than 60 secs. 

Metrovick Seasoan Radar Equipment. The Metro- 
vick Seasoan unit comprises a transmitter modulator 
box which consists of the magnetron unit giving a 
wavelength of 3 cm; the aerial unit which has been 
designed to withstand all climatic conditions; the 
motor alternator equipment which generates their special 
repetition frequency ; and the main display unit or 
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console from which the entire equipment is controlled. 
The cathode ray tube is of 9 in diameter. The design 
makes the equipment suitable for most types of ships. 


Miniature Oscilloscope with a front panel no larger 
than a post card. All essential features of a large 
cathode-ray oscilloscope are retained, and the time 
base is a push-pull saw-tooth oscillator with a frequency 
range from 20 c/s to 100 kc/s. A Y amplifier is in- 
corporated and this has a flat response up to 150 kc/s 
and a gain of 60; with the amplifier switch in the 
H.F. position, the gain is reduced to 10, but the fre- 
quency response is flat up to 3.5 mc/s. 


Valve Voltmeter. A multi-range test meter and 
valve voltmeter are combined in one case; the multi- 
range section includes a resistance-measuring section 
suitable for the measurement of resistance up to 10 
M.Q2. The power supply for the valve voltmeter is 
derived from 50 c/s A.C. mains. 


Motors, Generators and Control Gear. The range of 
specially designed Metrovick generators available for 
auxiliary power and lighting services aboard ship is 
represented by a 150-kW, 600-rpm generator suitable 
for either steam or diesel engine drive. A 2}-hp 
1,420-rpm silent-type motor for driving air-conditioning 
and ventilating equipment aboard ship is also displayed. 

Drum pattern D.C. motor starters are manufactured 
in sizes up to 100-hp, Type DMS for constant speed 
and Type DMSR for variable speed machines. Face 
plate motor starting panels are also available for con- 
stant speed non-reversing motors up to 15-hp. 


“ Paradyne”? Arc Welding Set. A D.C. single- 
operator 200/300 amp Paradyne arc welding set is 
shown representing the well-established range of Para- 
dyne single-yoke motor generator sets for welding. 


“ Thermac”’? A.C. Welder. This is the Company’s 
well-known moving-coil transformer welder for single 
operator. This latest model, rated at 17 KVA (200/300 
amp), was first shown at the Olympia, 1947, Exhibition. 
Smooth variation of welding current is given by hand- 
wheel adjustment of movable primary coil. 


Atomic Hydrogen Welding Set. The set shown is 
tated at 50 amps and is suitable for light-gauge welding 
and for hard surfacing and repairing cutting tools such 
as drills and reamers. 


Accessories and Electrodes. This exhibit includes 
examples of welding accessories—helmets, shields, 
electrode holders, etc.—and a variety of Metrovick 
electrodes for all kinds of applications. 


2-ton Manipulator. M-V manipulators are made 
in various designs for easy manipulation of heavy 
equipment in construction or under repair, e.g. con- 
venient positioning for welding work. 


Automatic Metallic Arc Welder. This is a demon- 
stration of electronic control of deposition of weld 
metal. A short gantry has been erected equipped with 
a rail track for a standard travelling carriage, which is 
complete with automatic welding head, operator’s con- 
trol panel and reel of coiled electrode. 

The electronic control is arranged to regulate the 
feed of the electrode to suit variations in the arc length 
and the closeness of the control makes possible the use 
of a short arc, a high rate of deposition of weld metal, 
aad thus a high welding speed. 


Autumatic Atomic Hydrogen Welder. This exhibit 
is a demonstration of high speed fusion welding of 
strip metal. The well-known atomic hydrogen welding 
principle—the transfer of the energy produced in an 
arc between tungsten electrodes by atomisation of 
molecular hydrogen—is used in a twin-head machine 
with automatic control. The fast welding speed ob- 
tained by the double set of electrodes does not detract 
from the quality of finish associated with the atomic 
hydrogen process. 
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The Mond Nickel Company, Ltd., and Henry 
Wiggin & Co., Ltd., are exhibiting on Stand 2, Row 
C, Grand Hall. Their stand is designed to show how 
nickel alloys can assist designers and engineers by 
supplying special combinations of properties for service 
in different fields. The exhibit shows examples of 
how nickel-containing materials provide resistance to 
heat, corrosion and wear combined with strength and 
ease of production. 

Among these are the Nimonic series of nickel- 
chromium alloys, Monel, K Monel, pure nickel, Inconel, 
Wilco-Wiggin Thermometals and the Nilo series of 
nickel-iron alloys. The exhibits further include ex- 
amples of seamless tubing which will be of special 
interest in view of the accelerated delivery now possible. 

A comprehensive range of literature dealing with 
properties and the fabrication of the alloys will be 
available. 

Mono Pumps Ltd. will show on Stand 37, Inner 
Row, Grand Hall Gallery, some new types of pumps. 

For the Marine Industry, VM10, one of a new verti- 
cal range of marine pumps is shown. This is a very 
neat and compact unit economising on the floor space 
of the engine room. Particular attention has been 
paid to the ease of maintenance and ample space is 
provided by the access holes for gland adjustment and 
general inspection, which can be carried out without 
disturbing the motor, pump frame and pipe connections. 





For the Food and Chemical Industries, a proto- 
type of a new range of stainless steel pumps is exhibited. 
This pump is constructed so that four simple actions 
will dismantle the pump for cleaning. 

For Laboratory and Pharmaceutical purposes, a 
new dispensing pump is displayed. The pressure 
limit of this pump is 45 lbs sq/in and it can, therefore, 
be employed on pressure filtration of finely graded 
chemical or other preparations. 

The Morgan Crucible Company, Ltd., will 
exhibit on Stand 12, Row E, Ground Floor, Grand Hall, 
Salamander & Salamander Super crucibles, the Morgan 
power tilting lip axis pouring crucible furnace, the new 
Morgan rotary for swarf and metal powders, and the 
new Morgan miniature fired on the pressure principle 
by paraffin or kerosene, for melting up to 30 lbs. of brass. 





298 




















‘SPIRAL’ 


secceenanee=3 
INDUSTRIAL BRUSHES 
S==S5222272 FOR ALL 
CLEANING and DE-BURRING 





DUTIES 


Can be quickly supplied to your 
specific requirements with, 


BRISTLE, WIRE, NYLON OR 
WOOL FILLING 


You are cordially invited to submit your problem. 


Our extensive experience is at your service. 








@ Write NOW for descriptive leaflet to :— 
PARKER-HALE LTD., 
INDUSTRIAL BRUSH DIVISION, 

BISLEY WORKS, BIRMINGHAM, 4 


Tel.: CEN 7637-8 
































LATHES 


Combination or Single Purpose for 
the following:— 


Modelmaker. 


Watch and 
Clockmaker. 


instrument 
Maker. 


Cabinetmaker. 














Amateur or Professional. Whatever your 
requirements, consult the manufacturers. 


CORONET TOOL CO. DERBY. Tel.: 47508. 
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DUST FUME AIR CONDITIONING 


ANNE ROAD :- 


Telegrams: AIRFLO. 


66 bd 99 


FAN POWER VENTILATOR 


EASILY FITTED TO ANY ROOF 


STANDARD SUPPLY 


18” FAN 400 V. 3 ph. 80 w. 


£25 Ex Works 


sino 








ALUMINIUM BODY——COMPLETELY WEATHERPR00 


Full Particulars on Request. 


VENTILATING PLANTS. 


INDUSTRIAL FAN & HEATEN 


COMPANY LIMITED. 


HANDSW ORTH 
BIRMINGHAM 21. 


Telephone: SMETHWICK 1545/4 
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‘* Morganite ” carbon engineering components will 
include pioducts for the electrical, mechanical, and 
metallurgical industries. 

Impervious carbon tubes for heat exchangers hand- 
ling corrosive fluids will be exhibited, also ‘* Carblox ” 
chemical linings, and “‘ Carblox ”’ carbon hearth blocks 
and linings. 

For the heat using industries there will be a range 
of patching and ramming materials, standard and special 
shapes of aluminous firebricks, special shapes for furnace 
construction, induction furnace crucibles, and refractory 
tubes for pyrometry, heat treatment, and analysis by 
combustion. 

Also tubes, crucibles, boats, etc., in pure oxide ware 
for research, development, and production. 


Murex Welding Processes Ltd. will show on 
Stand 11, Row F, Ground Floor, Ground Hall, a com- 
prehensive range of Murex electric arc welding equip- 
ment, accessories and electrodes. Equipments include 
petrol or diesel engine driven sets, motor generators 
for operation on AC or DC supplies and welding 
transformers. The Murex patent safety device is on 
view. This small compact unit for AC welding equip- 
ment is designed to reduce automatically the voltage 
at the electrode holder from the normal 80 or 100 volts 
to a safe voltage of approximately 30 volts within a 
fraction of a second of breaking the arc. Electrodes 
for the arc welding of all classes of steel and non- 
ferrous metals and for hard facing applications are 
shown. The exhibit includes a full range of welding 
accessories, examples of welded fabrication, technical 
publications, and practical demonstrations of arc weld- 
ing. 

Exhibits of Newman Industries Ltd. on Stand 7, 
Row P., Ground Floor, National Hall, will include 
fractional horsepower and industrial electric motors, 
motor starters, chain cable, steel castings and stainless 
steel fabricated plant. 

In particular, the fractional motor range will cover 
plain bearing and ball bearing types, resilient mounting 
types, flange mounting types and capacitor motors. 

The Newman totally enclosed fan cooled industrial 
motors will be represented by a number of typical 
motors from the range, together with specialised high- 
starting torque loom motors, for individual loom opera- 
tion, and flame-proof motors for special heavy duty 
applications. 

Electric motor starters will also be well represented, 
including complete alternator set, while foundry and 
other products to be shown will include chain cable in 
various sizes, miscellaneous steel castings and examples 
of fabricated stainless steel plant to customer’s orders. 


Products to be shown at Stand 5, Centre Row, 
Gallery, Grand Hall, by Oldham & Son, Ltd., will 
include the Poole Explosimeter, a portable device de- 
signed to increase safety in all situations where in- 
flammable liquids are used or stored. 

Two instruments with particular application for 
use in petroleum installations, and in solvent process 
and recovery plants will also be on view. 

One of the range of instruments for measuring air 
velocity or pressure, the Poole Direct Reading Airmeter, 
records air-flow directly on a scale without the use of 
a stop-watch or other timing mechanism. 


Protolite Ltd. will show on Stand 16, Centre Row, 
Gallery, National Hall, Prolite cemented tungsten 
carbide tips and tipped tools, die pellets and dies for all 
purposes, and wear resisting parts. Also pure tungsten 
and molybdenum rod, wire, sheet and strip. 


The Engineering Section of Redifon Ltd., will make 
at Stand 13, Row V, Ground Floor, Empire Hall, a 
special feature of Induction Heating. One of the 
latest of their range of Redifon Induction Heaters will 


AUGUST, 1949 Volume 10, No. 8 


be demonstrated regularly each day and visitors will 
be able to see this modern technique applied to an 
actual production job. Redifon application engineers 
will be in constant attendance and will welcome enquiries 
from manufacturers in all industries concerning the 
practicability and economics of R.F. heating as applied 
to their own particular production problems. 

A full range of Redifon Marine Radio Equipment 
including transmitters, receivers, radio telephones will 
be also on view. 

A special section of the stand will be devoted to 
Rediweld Polythene and Rigid P.V.C. products (Valves, 
Stopcocks, Pipes, Tank Linings), P.V.C. Filter Cloth 
and Protective Clothing, Welding Equipment. 

Demonstrations of electronic and gas welding will 
be given frequently during each day. 


Rubery Owen & Co., Ltd., will exhibit on Stand 
8, Row V, Ground Floor, Empire Hail, Hot pressings 
up to 1} in thick and cold pressings up to } in thick. 
Large and small fabrications from pressings. Pressed 
steel split pulleys in 480 sizes, with pressed steel or 
cast iron bushes. Bright steel bolts and nuts; cold 
headed, heat treated bolts; bright drawn steel bars ; 
special repetition work in all metals and finishes. Struc- 
tural steelwork, steel storage equipment. Steel office 
furniture and equipment, workshop equipment, clothes 
lockers for industry, pithead baths and ships, etc., 
fire resisting safes, plan files and office and works parti- 
tioning, domestic equipment for industrial and marine 
use. 


Siebe, Gorman & Co., Ltd., are showing diving 
apparatus and other underwater equipment including 
underwater lamps and the latest divers’ telephone de- 
signed on the loudspeaking thermionic system. The 
diving apparatus will include that with surface air 
supply and the latest self-contained types including 
“ Frogman’”’ equipment. Glass-windowed diving tanks 
will be used for giving underwater demonstrations 
which will include oxy-hydrogen cutting of metal and 
oxy-arc welding. The divers’ telephone and an 
electrically-driven divers’ pump will be used during de- 
monstrations and underwater lamps will be displayed in 
the tanks. Self-contained breathing apparatus of oxygen 
and compressed air types for use in ships, mines, fire 
services, chemical works, etc. ‘*‘ Novox ” and “‘ Novita’’ 





DESIGN TRENDS AND THE STYLE OF 
MACHINE TOOLS—Concluded from p. 288. 


The development of short bed lathes for the pro- 
duction of small close-limit parts has been fostered by 
Continental machine tool makers. The British Stuart 
Davies Short Bed Lathe, Fig. 36, is a lathe of this type 
for the needs of the instrument industry. The Myford 
ML 7 lathe, Fig. 37, is destined both for trade and 
hobby craftsmen. Its cabinet stand is fabricated from 
16 gauge sheet steel. The panel which carries the 
reversing switch for the driving motor incorporates the 
screw-cutting chart, and free access to the tools and 
change-gear wheels is possible through the front 
opening. 

. BIBLIOGRAPHY 
(7) Monarch Tenine-Cuamene Roll Turning Lathe. Machinery, 

June 23rd, 1949, pp. 842-8. 

(8) Centre Lathe with peri Attachment. 
24th, 1949, p. = 


(9) E. BLANPAIN. 
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| the Générale de Mécanique, July, 


(10) The - Tool and Engineering ae (Olympia, 
London). The Engineer, Nos. 4831 and 4832, 1 
Qh Bowe Scott. Industrial Design Should vg Applied to 
achine Tools. Machine Shop Magazine, October. 1946, pp. 
36-42. 





LATHES—Part III will be , published 1 next month.—Editor, E.D. 
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resuscitation apparatus (oxygen and oxygen plus CO.) 
for partial drowning, asphyxia, electric shock, etc. 

Super Oil Seals & Gaskets Ltd. will show on 
Stand 14, Centre Row, Gallery, National Hall, Oil seals 
for rotary, stationary, oscillatory or reciprocating shafts 
involving oils, greases, chemicals or water. Exhibits 
include universally used oil seals for a wide range of 
applications and are fitted with various grades of leathers 
or “‘ Superfect ”’ synthetic rubber. Also included are 
hydraulic cup rings, “‘U ” rings, “‘ Hat ” washers for 
all types of mechanisms, and mechanical synthetic 
rubber mouldings and bondings for the textile and 
engineering industries. ‘‘ Romet” face type seals for 
rotary pumps, including a completely self-contained 
“diaphragm ”’ sealing unit, which allows for ease of 
assembly and replacement when necessary. 

A speciality is high-pressure hose to deal with all 
types of fluids at high pressures. This is marketed 
under the trade name of “‘ Hyline ”’ and can be supplied 
complete with end fittings having B.S.P., American, 
or special threads. 

Tangyes Limited, Smethwick, Birmingham, will 
show at Stand 3, Row L, in the National Hall, the 
following exhibits :— 

Horizontal Diesel Engine of 28 B.H.P. Capacity ; 
Vertical Diesel Engine of ‘‘ VCR” Type—20 B.H.P. 
capacity; ‘“‘AR” Type Centrifugal Pumps, 14 in 
and 6 in sizes; One Horizontal Duplex Boiler Feeder ; 
One Vertical Single Ram Pump; 25-ton Universal 
Testing Machine; 16-ton Hydraulic Sleeving Press ; 
60-ton Hydraulic General Service Press; Universal 
Power Press of 60-ton capacity; Range of Ordinary 
Type and Hydraulic Ship Jacks; Three types of Hy- 
= Test Pumps; Two Tangye Patent Heating 

toves. 


Tufnol Ltd. will show a comprehensive display at 
Stand 9, Row P, Grand Floor, National Hall. 

Tufnol Gear Wheels will be exhibited for many 
different uses, from clock and meter movements to 
pinions for transmitting high horse-power. They drive 
quietly with the minimum vibration, and can be relied 
upon to give long service even in corrosive atmospheres. 

One of the exhibits shows Tufnol gears assembled 

in an Industrial Hydraulic Recording Meter. Another 
is a pair of eleptic and eccentric gears which provide 
a Tufnol to Tufnol drive for the cutting knife on a 
paper bag making machine. The shape of the gears 
produces a snatching effect on the knife. Tufnol was 
selected for this particular service because it is hard- 
wearing and strong yet light enough to overcome the 
high loadings due to inertia. 
_ The excellent compressive strength of Tufnol makes 
it particularly suitable as a bearing material, and the 
bearings on show are for service in a wide variety of 
situations. They include minute bearings for instru- 
ments, stern tube bearings for motor boats, pump 
bearings lubricated solely by the acidulated solutions 
in which they work, and water-lubricated bearings for 
heavy steel rolling mills. 

Tufnol is unaffected by sea water or extreme climatic 
conditions, and is used extensively for marine com- 
ponents. The display includes pulley blocks, cleats, 
stern tube bearings, rudder bearings, shroud rollers, 
reefing kick straps and a snubbing winch. 

A life testing instrument fitted with double-acting 
Tufnol cams is used for applying endurance tests to 
cables and to radio, electrical and similar components. 

A plating barrel made completely of Tufnol is 
used for carrying parts whilst they are immersed in the 
various electro-plating solutions. 

The “‘ Ajax ” Air Turbine Hand Grinder shown is 
fitted with a Tufnol rotor and two ball-race cages ; 
out of many materials tried, Tufnol was the only one 
that could withstand the maximum speed of over 
60,000 r.p.m. without disintegrating. Furthermore, 
easy machinability enabled the intricate machining to 


AUGUST, 1949 Volume 10, No. 8 





Master Unit Admiralty Transmitter Magnetic Compass 


be carried out in the rotor without the risk of the wall 
faces collapsing. 

Other Tufnol exhibits include electrical insulators, 
bushes, washers, couplings, welding and other jigs, 
nuts and bolts, a selection of machined and moulded 
parts and specimens in the basic shapes of sheet, tube 
and rod, from which components can be easily pro- 
duced with the usual engineering tools. 


The United Steel Companies, Ltd., is the parent 
company for a number of well-known iron and steel 
producing firms. Prominent amongst these are the 
Appleby-Frodingham Steel Co., Steel, Peech & Tozer, 
Samuel Fox & Co., Ltd., Workington Iron & Steel 
Co., and United Strip and Bar Mills. 

On The United Steel Companies’ Stand, No. 9, 
Row V, Ground Floor, Empire Hall, will be found 
exhibits representative of the various products for which 
these companies are famous, particular emphasis being 
given to their application in the engineering and marine 
industries. Boiler and ship-plates, marine forgings, 
sheet piling, alloys, special and stainless steels, special 
iron and castings, in addition samples of numerous 
steel sections used in ship construction will all be 
featured in an interesting and informative exhibit. 


Charles Weston & Co., Ltd., will exhibit on Stand 
63, Outer Row, Gallery, Grand Hall, fluid sealing 
devices including the well-known ‘“Gits” and 
“Weston”? leather oilseals and ‘“‘ Weston ”’ synthetic 
rubber oilseals. These oilseals can be supplied to 
meet most conditions met in the engineering world. 

Cf particular interest to engineers, is the range of 
“* Gits’ split oilseals which are available in various 
forms. All components of the seal can be renewed. 

For high speeds and extreme operating conditions 
there is the ‘“‘ Impax ”’ oilseal which seals axially and 
is self-adjusting for life. It is a scientifically designed 
unit and can be supplied complete with contact ring. 

Then there is a complete range of ‘“‘ Weston” 
synthetic rubber mouldings which are suitable for all 
types of hydraulic applications. Mouldings can also 
be supplied to customers’ designs. 


IN THIS ISSUE—continued from page 257. 
of this new profession, which has arisen in an attempt 
to establish that unity of art and industry which was 
the privilege of the good craftsman of earlier days. 

In this new section it is our plan to cover the whole 
field of industrial endeavour, with the exception of 
consumer goods and domestic appliances, these being 
outside the scope of our journal. On page 284 our 
readers will find the second instalment of ‘“‘ Design 
Trends and the Style of Machine Tools.” While this 
paper was received at the end of June, we nevertheless 
feel compelled to extend its publication to future issues, 
owing to its length we hope, however, that reading will 
not be rendered difficult by the consecutive numbering 
of the illustrations and bibliographical references. 
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note of 
or 
BETTER STILL 


Write for further details of these OUTSTANDING CORROSION INHIBITORS that save from 

50%, to 70%, in cutting oils. PREVENT—supplementary work caused by RUST and CORROSION 

—rejects caused by RUST and CORROSION—wear and tear of TOOLS and MACHINERY, and 
SAVE TIME. 


SIMPLE & HARMLESS TO USE. LOW INITIAL COST 
COMPARED WITH OTHER WELL KNOWN METHODS. 


FORMULA 1.—For ALL machining processes. 
FORMULA |1.—For ALL wet grinding operations. 


WATERS’ COMMERCIAL PRODUCTS 
NIAGARA WORKS - STROUD - GLOS. 


SELF-SEAL COUPLINGS 
Ermeto pipe joints are capable of withstanding the very 
highest pressures used in modern industry. They are 
also completely pressure-tight under severe and pro- 
longed vibration. 
Straight couplings, male and female stud couplings, 
elbows, and tees, in steel and brass, are available from 


stock for all common pipe sizes from }” 0.d. up to 2” 
o.d. or 14” nominal bore. 




























HYDRAULIC STOP VALVES 
Ermeto Shut-off and Flow Control Valves for oil- 
hydraulic pressures are machined from steel bar stock 
and are designed for hydraulic pressures up to 5,000 
p.s.i. Reasonable quantities can be supplied either ex 
stock or in 21 days. 





Full details of couplings and valves available on request. 


BRITISH ERMETO CORPORATION LTD 
Beacon Works, Hargrave Road, 
Maidenhead, Berks. 
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NEWS OF THE MONTH © 





WATER SOFTENERS FOR SHIPBOARD USE. 


THE prevention of scale and corrosion in Marine 
Boilers is of considerable importance, and there is 
an increasing tendency to instal water softening plant 
in the vessel for treating make-up feed. Such plant 
for shipboard use must be compact and simple to operate: 
the Permutit D.L. type Base-Exchange Water Softener 
satisfies these requirements admirably, and plant of this 
type has been installed in a number of post war vessels. 

The D.L. type Permutit Water Softener consists 
essentially of a cylindrical steel container which houses 
a bed of granular base-exchange material, a simple 
assembly of control valves and piping, a water meter 
for recording the amount of water softened, and a 





rom : ; ; 
ON measuring and storage system for the salt brine used in 
nail regenerating. 

n 











The raw water is pumped into the softener cylinder, 
and passes through the base-exchange material under 


pressure. During its transit, the lime and magnesia 
hardness salts are removed by the _ base-exchange 
material and are replaced by an equivalent amount 
of soda salts: the latter possess no hardness charac- 
teristics, and the treatment produces a fully softened 
water free from scale forming properties. 

The softening action continues until all exchange- 
able sodium has been given up by the base-exchange 
material: when this stage is reached, the material is 
“regenerated ’’ and its siore of exchangeable sodium 
is thereby replenished to enable it to soften a further 
batch of hard water. This cycle of alternate softening 
and regenerating can be repeated indefinitely, and the 
original charge of material will withstand many years 
of service. 
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Regeneration is done by flushing the material with 
a solution of common salt. Salt sufficient for a number 
of regenerations is stored in an auxiliary tank placed 
alongside the softener cylinder, and the arrangement 
is such that no manual weighing or measuring is re- 
quired. The amount of salt needed at each regeneration 
is measured automatically as saturated brine, the brine 
being introduced into the softener by a hydraulically 
operated injector. The entire regenerating cycle 
occupies about 40 minutes. 

Permutit D.L. type Water Softeners are normally 
arranged for daily regeneration. A wide range of 
sizes are available for producing any required output. 


ALL-ELECTRIC TANKER T.E.S. “SAN SILVESTRE.” 


Tue G.E.C. engined T.E.S. ‘‘ San Silvestre,” built by the Furness 
Shipbuilding & Engineering Co., for the Eagle Oil & Shipping Co., 
Ltd., London, has just completed successful trials. 

This all-electric tanker is of 15,900 tons deadweight carrying 
capacity, 510 ft in length and is extensively electrically welded. 

e single screw is powered by a 126 rpm 9,000 shp salient 
pole marine propulsion motor designed to give 15} knots on a six 
hour trial. “The normal power is 8,300 shp at 120 rpm for a service 
speed of 14} knots. This motor has its own closed circuit air 
cooler and emergency air cooling arrangements. 

The propulsion unit is a single casing G.E.C. Fraser & Chalmers 
high pressure turbine direct coupled to a G.E.C. 3-phase 3,320 
volt alternator. The turbine takes steam at 475 lbs per sq in 
superheated to 775° F, exhausting to a Worthington-Simpson 
condenser at 28} in vacuum with average sea temperature of 73 F. 
The alternator has a maximum continuous rating of 6,930 kW 
(9,000 shp) at 3,230 rpm and is provided with a closed circuit air 
cooler enclosed in the seating beneath the alternator. 

This air cooler is suitable for tropical conditions and a 90 F 
sea water temperature: spray and leakage batHes prevent any salt 
water being carried into the alternator. In the unlikely event of the 
air cooler failing, the alternator can continue to run by drawing air 
from the engine room. 





















































HEAVY NICKEL 
DEPOSITION 





PROCESS 


Parts worn or accident- 


ally machined undersize, 
can readily and safely be 
salvaged by Brailey 
heavy nickel deposition. 
Nickel can also be used 
to withstand heavy cor- 
rosive attack. 


Full particulars of this 


and other Brailey de- 
position methods in our 
32 pp. book. 






BRAILEY ELECTROPLATERS LTD. 
CHAPEL ST- SALFORD 3:LANCS. 


@® B.39 











We are now installed in our new 
Factory. The centralised control of our 
organisation and increased facilities 
for manufacturing will enable us to 
improve our service to you. 


We take this opportunity of thanking 
you for your continued support. 





A G THORNTON 
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For nearly fifty years we have 
specialised in the design and 
manufacture of magnetic 
chucks and demagnetizers, 
during which time we have 


MAGNETIC 

produced the largest chucks 
CH UCKS FOR in the world. 
ALL PU RPOSES Rectangular and_ circular 


chucks are available in standard 
a sizes, or built to your indi- 


owreee vidual requirements. 


Our catalogue describes fully the 
specialised service we offer. Send for 
Bp. MAGN ETIC CH UCKS a copy to-day and tell us of your own 

particular problem—we shall be pleased 
to advise you. 













BLACKRIDING ELECTRICAL WORKS > 
WERNETH : OLDHAM 


Telephone: MAin 1651. 


























xliii 


THE ENGINEERS’ DIGEST 





Th 
them f 
transfo 
copper 
tensior 
stringe 
contro! 

Th 


reversi 






































The alternator has six terminals located at the bottom, three of 
them forming the star point after passing through McColl protection 
transformers. The other three form mains, connected by solid 
copper busbars enclosed in steel trunking and running to the high 
tension switch cubicle, located in a Peon position under the 
stringer deck. Immediately above this point is the main drive 
control position. (As : 

The control desk is in two portions with the servo-assisted 
reversing switch lever between them. The two other main controls 
are a starting wheel and a speed control wheel. All three are mechan- 
ical switch controls and are fully interlocked to ensure correct 
operational sequence and ensure that the reversing lever cannot be 
moved until excitation has been cut off from the alternator and main 
propulsion motor. 

All essential instruments and gauges are situated in front of the 
engineer. : 

The right-hand wing of the control desk houses the McColl 
protection relays and integrating shaft horse power meter, the control 
and instrument fuses and a multi-point temperature indicator for 
readings from thermo-couples embedded in many points of the alter- 
nator and motor windings. An electric engine room telegraph is 
mounted between the desks and, alongside, there is an alarm and 
running light panel giving indications from 24 different points— 
auxiliaries, levels, steering gear, etc. On the same panel there is 
a red'green lamp indicator giving warning of the humidity in the 
closed air circuits, of both alternator and main motor, should it 
approach the dew point—where moisture would precipitate in the 
windings. To prevent this moisture precipitation, heaters can be 
switched on. oth air circuits have high and low temperature 
alarm thermometers. 

An additional protective device consists of a Crockatt electric 
salinometer and alarm with eight points guarding the purity of 
main condensate, both turbo generator condensates, both condensate 
discharge lines from the cargo oil pump condensers, the salt water 
and fresh water evaporator distillates and the drains from the sea 
water heater of the cargo tank washing equipment. 

Electrical supplies tor operating the steering gear, all engine 
room auxiliaries and the completely electric cooking facilities in the 
galleys are obtained from two G.E.C. 400 kW 229 volt DC turbo- 
generators designed for operation in parallel. 

Lubrication of the turbo-alternator is provided by two Drysdale 
Vertoil motor driven pumps arranged with a Monitor device and 
automatic starters, so that if the running pump stops, the standby 
automatically starts. The pumps discharge through Auto-Klean 
duplex strainers to the turbine governor relays and through duplicate 
Serck oil coolers to the gravity tanks for the bearings. There are 
also connections to the main motor bearings and to the main shaft 
Michell thrust block. 

Main Steam raising is provided by two oil-fired Lamont type 
forced circulation boilers des‘gned and built by John Thompson 
Water Tube Boilers Ltd. for a working pressure 500 lbs per sq in, 
and a total temperature superheated to 800° F. Hagan auto- 
combustion controls are fitted together with Worthington-Simpson 
de-aerating and feed heating equipment, to give a final feed tempera- 
ture of 310° F when dealing with a praca load capacity of 60,000 
Ib steam per hour. 

In specifying the feed system the owners laid special emphasis 
on supplying absolutely pure gas free water to the main boilers and, 
to this end all steam, feed and drains which could in any way be 
contaminated have been completely isolated from the main system. 
All tank heating steam and the exhaust from reciprocating machinery, 
etc., is therefore dealt with in a separate system, the steam for which 
is supplied from a Cochran boiler and from a contaminated steam 
oe ag which uses live steam from the main boilers as its heating 
medium. 

Careful investigation of the various conditions in which the ship 
would operate showed that, though a good distribution of exhaust 
heat could be obtained under normal sea-going conditions, there was 
a considerable amount of exhaust steam arising in other circum- 
stances when the main feed system would have been unable to 
absorb this surplus and it would have to be spilled into the main 
condenser. This is a most undesirable expedient which has been 
known to result in turbine and condenser distortion shown by 
leaking casing joints. It would also have made it necessary for 
vacuum to be kept on the main condenser while pumping cargo in 
port, and this in turn would require the turbine dom to be sealed 
and, consequently, the turbine to be kept rotating to avoid distortion 
of the turbine rotor due to the heat from the gland steam. 

The surplus of low pressure steam depends upon the amount of 
cargo tank heating in use affecting the amount of hot drains from the 
contaminated steam generator, and on the amount of cold condensate 
returned from the cargo oil pump condensers. The total, however, 
ranges between 200 Ibs per om, and 5,400 lbs per hour. 

A novel solution to this difficulty was found by adding mixed pres- 
sure governor gear to the G.E.C. 400 kW turbo-generators ; these can 
now accept all the surplus exhaust steam, convert it into useful work 
and reduce correspondingly the high pressure steam consumption 
of the turbo-generators. The mixed pressure governor gear keeps 
the exhaust steam pressure constant and as the steam supplied to 
the de-aerator is from the same line, the de-aerator temperature is 
kept constant at optimum value under all conditions of feed flow. 

There are two Weir’s turbo-feed pumps, one being a standby, 
and the exhaust from them, together with the exhaust from the tur- 
bine driven Lamont boiler circulating pumps, is taken into a feed 
heater under the control of a pressure regulating valve, maintaining 
constant feed temperature on this heater. e surplus exhaust 
steam which this heater cannot absorb spills over the de-aerator, 
and if its demand is satisfied, the remainder goes to the L.P. inlet 
of the 400 kW turbo-generators. 

There is a final stage of feed heating using bled steam from the 
main turbine to give a final feed temperature of 310° F under normal 
working conditions. 
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To cope with the very large amount of heat available in the 
drain from the contaminated steam boiler coils a flash box was 
added to the base of the last feed heater to drop the drain tem- 
perature to that corresponding to the heater drain. 

he condenser and feed heating plant, designed and made by 
Worthington-Simpson, comprises a 9,000 sq ft surface condenser 
with two full duty motor driven circulating pumps, two full duty 
motor driven extraction pumps, and two full duty Weir’s turbo-feed 


pumps. 

The make-up is provided by two 30-ton evaporators operated 
by steam from the low pressure oil-fired Cochran vertical boiler 
or the contaminated steam generator, each having its own sea water 
cooled distiller. The salt water evaporator is fed with sea water 
and the distillate gravitates into the double bottom feed water tank ; 
the second evaporator takes only fresh water from the double 
bottom water tank by Worthington-Simpson’s motor driven evapora- 
tor feed pump, and its distiller drains into the 40-ton distilled water 
tank, where it forms the reserve feed for the main boilers. 

The main condenser itself has a large sump with a closed feed 
float control valve and at ay water level the main extraction pump 
delivers the surplus water back to the distilled water tank, but at 
low water level, water is drawn from the distilled water tank into 
the main condenser, where it gets preliminary de-aeration before 
being pumped up to the de-aerator. 

a have also been made for circulating feed water 
through the de-aerator and main boiler on first filling the boiler so 
as to reach complete de-aeration of the water in the boiler before 
steaming. Also there are connections for chemically dosing the 
feed and for bleeding back to the de-aerator from the boiler for 
correcting the pH value of the feed before it passes through feed 
pumps and feed heaters. 


LARGEST HORIZONTAL SURFACE GRINDER FOR 
BRITISH TIMKEN. 


THE illustration shows the largest Twin Head Plano type of Hori- 
zontal Surface Grinder yet built. It has been designed and built 
by the Thompson Grinder Company of Springfield, Ohio, to the 
specification of British Timken Ltd., after being on order for a 
little over eighteen months. It has already made headlines in the 
New York Times and was recently mentioned in the British 
Press in connection with the recent Liverpool Dock Strike by which 
it was delayed. ; 

The machine is approximately 35 feet long, 16 feet wide, 12 
feet high and will be installed at the Birmingham Works of British 
Timken Ltd., for use on railroad axle housing production. 

The hydraulically operated table, powered by a 30 hp pump and 
motor, has a working area 10 ft long by 6 ft wide. he machine 
will admit 8 ft 4 in between the columns. : Bivins 

Two wheelheads, each carrying a 24 in diameter by 5 in wide 
face periphery grinding wheel, are mounted on the bridge-rail and 
powered by 30 hp motors. Dual control is fitted giving one operator 
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full control from either side of the machine. Operating equipment 
is of the latest design employing push button control, electronic 
timing control, and solenoid operated valves to the hydraulic 
system. Twelve electric and two hydraulic motors consuming 
a total of 100 hp provide power to the various motions. 

A Timken Engineer, W’. H. Ashby, was sent specially to America 
to witness the trials and approve the machine for shipment. 
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“RAPID” TWIN DRUM ELECTRO-MAGNETIC 
SEPARATOR. 
THE illustration shows the largest twin drum electro-magnetic 
separator designed and built by the Rapid Magnetting Machine 
Co., Ltd., Birmingham. Intense magnetic fields are employed 
to extract the selective particles of ore as they pass through the 
magnetic barrier, depending upon their permeability. 

Magnetic ore, feebly magnetic, can be efficiently separated in 
large quantities by this means. Each machine, capable of treating 
40 tons per hour of mined ore, employs dual electro-magnetic drums 
to produce the magnetic fields through which the ore has to pass. 

The ore is reduced to approximately 1 in mesh and fed into the 
hopper mounted on top of the machine, with an adjustable feed 
gate, which regulates the ore on to a vibrating feed tray, actuated 
by heavy duty ball bearing eccentrics, and delivers it in a continuous 
stream on to the top of the first magnetic drum. 

Each drum consists of a cylindrical cover fixed to flanges, which 
revolve on the stationary shaft, to which is fitted an electro-magnetic 
unit, which radiates a uniform field of high intensity through the 
front half only of the drum. 

As the ore is fed to the revolving drum, the Magnetite is held 
to the face by the magnetic attraction from inside and is thus carried 
around to a point where the magnetic intensity is decreased and the 
Magnetite falls off by gravity. The non-magnetics having elready 











passed forward in their projectory course to a short feed tray, which 
reduces the speed of feed to the second drum, to repeat the perform- 
ance of the first drum and complete the final separation of any 
magnetite that may have escaped the first drum. 

The complete machine is built on a channel section fabricated 
steel framework. The total weight of the machine is 7 tons. 


12 in POLYTHENE PIPING. 
For the first time in the history of the plastics industry, an 
assembly of 12 in polythene piping, the largest of its kind in the 
world, is to cross the Atlantic. Extruded by Tenaplas Limited of 


Upper Basildon, Berkshire, this polythene installation has been 
ordered by a Canadian factory to replace existing inlet and dis- 
charge piping of a vacuum pump made of iron, which, they have 
found, does not withstand chemical attack as efficiently as polythene. 








Classified Advertisements. 


The Rate for all classified advertisements is 6d. per word ; in bold 
print 9d. per word ; minimum order 6s. Box number advertisements 
ls. extra. Instructions together with remittance must be received not 
later than the 3rd of each month for advertisements to appear in the 
same month’s issue. 





METROPOLITAN WATER BOARD. 
APPOINTMENT OF CIVIL ENGINEERING ASSISTANTS. 


Applications are invited for the following PERMANENT 
STAFF vacancies :— 
(1) ASSISTANT ENGINEERS—Salary scale £535 rising to £690 p.a. 
(2) ENGINEERING ASSISTANTS—Salary scale £395 rising to £510 p.a. 
A cost-of-living bonus, now £80 per annum, is payable in addition 
to the above. Commencing salaries according to age, qualifications 
and experience. ‘The age limits for (1) above are 30-45 years. 
Candidates for appointment must be corporate members of 
the Institution of Civil Engineers, have had a good practical 
training, and experience in the design and/or construction of 
civil engineering works. Waterworks experience desirable but not 
essential. 
Houses available in good neighbourhood, inclusive rent £125 per 
annum. 
These appointments are excepted from the provisions of the 
Control of Engagement Order, 1947. 
Particulars and application form on receipt of stamped addressed 
foolscap envelope quoting reference (C). 
C. W. STOKER, Clerk of the Board. 


Offices of the Board, New River Head, Rosebery Avenue, I ondon, 


WANTED 


WANTED TO BUY Second-hand Machinery, Milling 
Machines, Lathes, Shaping Machines, Planing Machines, 
and all types of Modern Machine Tools.—Morgan Fairest, 
Ltd., Fairway Works, Sorby Street, Sheffield 4. Tel.: 23068 
(4 lines). 

URGENT PRIORITY CASTINGS.—Well-equipped, — old- 
established Foundry has small part of its capacity immediately 
available for British engineering firms making for export or other 
high priorities. Precision aluminium gravity die castings; zinc 
pressure die castings.—Write or ’phone Thos. Ashworth & Co., 
Ltd. (Dept. A,/15’8), Vulcan Works, Burnley, Lancs. (Burnley 


3505). 
MACHINERY, ETC., FOR SALE 
NISSEN TYPE HUTS, ex-Government stock, reconditioned 


and supplied ready for erection. All sizes in 6 ft. multiples. 36 ft. 
by 16 Sa £65 & £54; 24 ft. by 16 ft., £46 & £38 ; 72 ft. by 16 ft. 
£122 & £97; delivered U.K. Plasterboard huts and other build- 


ings. Some 24 ft. span Nissens.—Write, call or telephone, Univer- 
sal Supplies (Belvedere) Ltd., Dept. 50, Crabtree Manorway, 
Belvedere, Kent. Telephone No. ERITH 2948. i=} 
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LATEST INDUSTRIAL LITERATURE 





1, Pneumatic Tools. Profoundly illustrated 104-page catalogue 
containing a wealth of information on pneumatic tools for all 
industrial applications. Divided into nine sections, specifications, 
descriptions of constructional features and good illustrations are 
offered on Riveting hammers and Rivet cutters; Jam, Yoke, and 
Compression riveters, Holders-on and Dimplers; Chipping and 
caulking hammers; Scalers, Stone Tools and Paint scrapers ; 
Tampers and Rammers; Balancers and Hoists; Grinders and 
Sanders; Drills, Screwdrivers and Nutrunners, and Impact 
Wrenches. 


2. Screw Pitch Checking Instrument. Illustrated leaflet 
describing a handy little pitch checking instrument for the detection 
of pitch errors in screws and bolts. 


8. Howden-Lysholm Compressor. 24-page brochure, with 
excellent diagrams, dealing with the fundamentals and present 
position of this compressor. Concise description enables com- 
ison to be made between the various types of compressors such 
as aerodynamic, pos power sliding vane and lobe compressors. 
Performance data and examples of typical designs are included. 


4. Hydraulic tag meee Illustrated folder showing typical 
examples of pumps, hydraulic motors, valves, control gear and 
ancillary equipment for building up hydraulic circuits. A useful 
publication for those whose problem involves varying speeds, 

ing loads, frequent reversals, movements in sequence in a 
re-determined cycle, etc. Applications which are enumerated 
include machine tools of all kinds, machine drives, moulding 
machines, die-casting machines, mobile mechanical handling plant, 
heavy tractors and agricultural machinery, automotive drives, etc. 


§. Sand and Gravity Die Castings. The purpose of this 
well edited 36-page booklet is to provide technical information, 
in concise tabular form, on the mechanical and physical properties 
of a range of alloys open to potential users of light metals. The 
data sheets contain a collection of strictly comparable data which, 
together with the general notes on the application of the materials, 
may be of assistance in choosing the most suitable alloys for the 
purpose in mind. A large number of excellent photographs include 
actual applications of aluminium sand castings, aluminium gravity 
die castings, magnesium “‘ Elektron ” sand castings and gravity die 
castings and cast iron castings by many firms of world repute in the 
automobile and aircraft, electrical and other industries. 


6. Corrosion Inhibitors. 8-page brochure presenting useful 
information on corrosion inhibitors used for all machining opera- 
tions ; for rinsing and acid neutralizing baths, washing and aqueous 
degreasing, cooling circuits in I.C. engines, compressors, etc., 
hydraulic plants, refrigerators ; for quenching and hardening and 
for corrosion protection baths. 


7. Liquid Salt Baths. 12-page booklet just issued with latest 
information and specifications of a wide range of Heat Treatment 
salts for carburizing, neutral hardening, annealing, tempering and 
te-heating. A useful booklet for metallurgists and works executives 
interested in uniform, rapid and economical heat treating of both 
ferrous and non-ferrous metals and precious metals. 


8 Packings and Jointings. 90-page catalogue giving much 
factual information on a very considerable range of packings and 
jointings. The catalogue is well designed and profoundly illustrated. 
Descriptions and specifications facilitate the right selection for any 

cular purpose. Steam Packings; Water Packings; Qil and 
etrol Packings; Chemical Packings; Metal Packings; Steam 
Jointings ; Water Jointings; Oil and Petrol Jointings ; Joints 
and miscellaneous other articles are dealt with in separate sections. 
Conversion tables and other tables which are needed in daily practice 
constitute a useful part of the catalogue. 


9. New Dust Unit. Illustrated folder just released describes a 
new dust unit primarily designed for use with double-ended 

lishing and grinding spindles which will, however, successfully 
I yo most types of dust, the particles of which exceed 20 microns 
in diameter. 


10. Instrument Tapping Machine. Illustrated leaflet. describ- 
ing an instrument tapping machine of simple design for fast, con- 
tinuous and reliable tapping operations. Complete specifications 
= - > ee description of the salient features of the machine are 
included. 


ll, Light and Colour Schemes for Factory Decoration. 
This timely 18-page booklet will be of great interest to all engineers 
and executives concerned with promoting efficient production. 
It deals with the value of colour in the factory, Factory and Machin- 
ery painting, Accident prevention, Artificial lighting, and enumerates 
examples of light and colour schemes which have been adopted in 
every type of factory and workshop. 


12, Electric Grinders. 4-page leaflet with diagrams, photo- 
graphs and specifications of a variety of electric grinders for hori- 
zontal borers and heavy lathes ; for vertical borers ; for tool post 
and slide rest mounting and for high speed internal grinding. 


13. Magnetic Properties of Nickel-Iron Alloys. The peculiar 
Magnetic properties of the nickel-iron alloys, with their wide varia- 
Uons, have assumed increasing importance with the development 

the science of electronics. This 32-page publication issued 
recently on the subject will prove, therefore, very useful to designers 
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and users of communication and electronic apparatus. It reviews 
the various groups of alloys, indicates their special properties and 
describes the applications for which these properties are appropriate. 
An extensive bibliography, a selection of curves and other illustra- 
tions enhance the value of the publication. 


14. D.C. Amplifier. 8-page brochure, well illustrated, describ- 
ing a very fast, sensitive and accurate industrial instrument for 
measurement and control of extremely small voltages and currents, 
especially relating to moving objects and to quick changing pro- 
cesses. Applications include the following measurements :—Tem- 
perature ; Radiation and Light; Heat, B.T.U. meters ; Chemical 
Analysis, Polarograph ; Electrolytic conductivity; pH; Electric 
values, current, Power, Resistance; Signal strength ; 
Repeating values at a distance, Leakage currents. 


15. Oilproof Machinery Paints. Leaflet and colour card deal- 
ing with a recently developed B eg which has excellent resistance 
to coolants and lubricants. his new air drying paint can be 
woe by brush or spray and provides an extremely tough, semi- 
glossy finish for machinery. 


16. Tool and Cutter Grinder. Illustrated leaflet describing the 
latest model of tool and cutter grinder with increased convenience 
of operation and requiring less routine service attention. Improve- 
ments incorporated in this latest model are featured and a catalogue 
is offered with detailed description. 


17. Cast Steel Rolls. The heart of any rolling mill is the roll 
itself which must withstand increasingly severe duties due to con- 
tinuous rolling at speeds which were considered phenomenal a few 
years’ ago, but are common practice to-day. This attractivelv 
produced 8-page brochure contains specifications and other useful 
data on the seven main types of Cast Steel Rolls ; Clear Chill and 
Indefinite Chill Rolls and on rolls cast in loam. 


18. Tapered Roller Bearings. 8-page brochure compiled to 
provide a list of a representative but restricted range of bearings 
of inch sizes. It should be of practical interest to designers who 
may wish to choose bearings from a small comprehensive range. 


19. Aluminium Alloy Wires. 8-page booklet, just published, 
describes the latest developments in the use of aluminium alloys 
in wire form. It offers comparisons with other materials and in- 
dicates both proven and possible applications. 


20. Metal Cutting Saw. Illustrated 4-page leaflet describing an 
inexpensive metal saw with maximum cutting capacity of steel of 
2 in dia solid, 3 in dia tube: Angle iron of 3 in = 3 in sections 
and Non-ferrous metals of 3 in dia solid, 4 in dia tube. Typical 
cutting times for a variety of materials are included in the brochure. 


21. 2:5 kW H.F. Generator. 4-page illustrated catalogue, giving 
particulars of a new compact, mobile apparatus of low power 
eminently suitable for the heating of small parts. The generator 
has been designed for flexibility and easy adaption to the job. 
The generator is particularly suitable for production work where 
small batches of jobs of different kinds have to be treated, and for 
experimental work. The wide sphere of useful applications includ:s 
accurate repetition brazing; soft and hard soldering; ‘“ spot” 
heating ; local hardening and tempering. 


22. Sawing Problems Solved. Small-size 16-page booklet 
issued to assist users of hack saws to solve their sawing problems. 
It offers the knowledge and experience gained from many years’ 
constant research in hack saw manufacture and in the sawing of 
all kinds of metals. 


23. Precision Lathe Chucks. Well designed and nicely pro- 
duced 12-page booklet with specifications and illustrated description 
of a comprehensive range of chucks, including such for light or 
medium duty chucking. 


24. Industrial Valves. 23-page booklet, printed in four colours, 
giving details of a wide range of valves and electron tubes suitable 
for industry and communications. The contents include abridged 
data on general purpose valves ; transmitting and industrial power 
valves; on cathode ray tubes and photographic flash tubes on 
photocells ; thyatrons and other specia! valves. 
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THE ENGINEERS’ DIGEST, vitt.as 
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The extraction thereof by Magnetic Equip- 
ment is a job for the specialist—in other 
words “ RAPID,”’ with nearly half a century 
of experience. 
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THE RAPID MAGNETTING MACHINE CO. LIMITED 
LOMBARD STREET (Phone: VIC 1137) BIRMINGHAM 12 
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The MAVITTA Drafting Machine stamps your 
drawing office as EFFICIENT. Made of steel 
tube with adjustable ball-bearings. The main 
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